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FORM OF THE REPORT

In compliance with ARTICLE VI, B of the Contract between the
HASHEMITE KINGDOM OF JORDAN AND THOMAS H. MINER & ASSOCIATES,
INC., dated 5 December 1971 separute reports are submitted in

two separate volumes: PFRUIT & VEGZSTABLE PROCESSING and VEGETABLE
SEEDS PRODUCTION.

General matter which applies equally to both reports is included
in the volume which contains the report on Fruit and Vegetable
Processing. The Seeds Survey is presented in two parts: DRY
VEGETABLE SEEDS (Part 1) and (Part 2) POTATO SEEDS.

SURVEY METHOD

Due to the milivtary situation investigative work during the first

two weeks of the Survey was confined to the immediate vicinity of

Amman. During this period pertinent stetistical records were exa-
mined. Visits were made to the existing tomato paste plant.

Numerous agriculture and agriculture related reports prepared by the
Government of Jordan, Food and Agriculture ™vision of the United
Nations, Agency for International Development of the United States,
ané private consulting firms from the United 3tates, Yugoslavia, the
Netherlands, and England were reviewed and studied prior to and during
the fiald study in Jordan in July and August 1971. Copies of these
reports are cited in Annex A of this report and are on file in the
library of the Jordan Develcpment Board.

Conferences were held with personnel of the Jordan Development
Board, the Ministries of Agriculture and National Economy and
other Jordan Government Officials, industrialists and bankers.

Starting the third week, tours arranged by the Jordan Development
Board of dry land and irrigated agricultural areas were conducted
by Mr. Khaled Fayyad, Director of the Horticulture Department,
Ministry of Agriculture and Mr. Mamoun Jayousi, Director of Agri-
cultural Extension, Ministry of Agriculture. Forest and fruit tree



nurseries at Wadi Walla, Wadi Sheib, Al-Hussein and
Al-Peisal, dryland areas near Amman, Irbid, Madaba, Kerak, Salt
and Rumeimin and Qast and irrigated areas at Wadi Dhuleil, El
Qatrana, Ghor Safi and the East Ghor were visited.

Team members of both the Seeds Survey and the Fruit & Vegetable
Processing Survey generally traveled together on field trips,
accompanied by the So0ils Technologist. The Potato Seed Specialist
who joined the Survey late, performed most of his field work inde-
pendently.

Market Survey trips were made to Lebanon, Saudi Arabia, Sudan,
Kuwait, United Arab Republic, Syria, Spain, Italy, Great Britain,
and Francs. More extensive survey of Buropean markets appeared
unwarranted because the potential for Jordan exports to Burope
uncovered in the above visits far exceeds its production potential
for the near term.

Soil). and Water analysis was made largely to confirm existing data.
Finanocial analysis and projections for the Seeds Survey generslly
follow the format contained in USAID Publications "Cost estimating
Methods for AID Capital Projects" and AIDTO CIRCULAR "XA 2402".
Financial projections of the proposed fruit and vegetable yprocessing
operation are presented in abreviated form at the suggestion of
USAID, Washington, concurred in by the Jordan Developument Board.



BACKGROUND

Following the 1967 conflict, the West Bank, which conetitutes

6% of the total land area of the Kingdom of Jordan, fell under
Israeli military control. The impaoct on the economy of this event
wae hightened by the fact that the West Bank containe 29% of the
cultivable land and historically produces more than E0% of Jordan's
fruits and vegetables. In the pre-war years it accounted for 37%
of the Agricultural Sector's contribution to Gross Domestic Product.
I'he table below further illustrates the importance of the West Bank.

Use Distridbution of Agricultural Land

in Jordan
(area in dunums)

Kinedom West Bank East Bank

Total Area 94,740,000 100%# 5,874,000 6% 88,866,000 94%
Cultivable Area 13,000,000 100% 3,245,000 26% 9,755,000 74%
Ratio of Cultivable

to Total Area 13.7% 55.2% 11%
Area Planted - 1965

Fruits 1009 80% 20%

Vegetables 100% 45% 55%

Cerials 100% 25% 75%
Agricultural Production - 1965

Pruits 100% 60% 40%

Vegetables 100% 65% 5%

- 1ii -



Oarials 100% 30% T70%
Olives 100% 80% 20%

Agrioulture Contribution (25#)(1)
to Gross Domestic Prod.

(l)of total Gross Domestic Product.

Source: Ministry of National Economy.

In a representative pre-war year, the Kingdom of Jordan produced
379,068 tons of fresh vegetables and 197,770 tons of fresh fruit
worth, at their current prices some 11.6 million Jordanian Dinars
and 8.5 million Jordanian Dinars respectively. The depleted agri-
cultural land now available has the capability of producting 120,704
tons of fruit and 171,520 tons of vegetables, assuming the same
planting rates and yields as were realized in the pre-war years.

A number of factors lwe affected adversely the actual post-war
agriocultural production. The area of the land under control of
Israel accounts only partially for the lost productivity. Farmers
in areas close to the cease-firn lines have been subject to sporadic
harassment. Some agricultural land, which is not actually ocoupied,
was damaged to an extent which impured its productivity. Such
infrustractural facilities as irrigation works, roads and bridges
were also damaged. The civil disturbances of 1970 and 1971 took
further toll of agricultural prcduction. Marketing processes were
impared as were such vital elements of agricultural production as
distribution of fertilizer, imports of seeds, etc.,

Parmers on the West Bank in most instances have continued to plant
and harvest their crops some of which are shipped to the East Bank
aa in pre-war years. Shipments however are somewhat irregular and



undependable. Export of Jordaniesn agricultural produocte has been
reduced by the effect of political differences with neighkboring
countries - particularly Syria and Iraq.

The efforts made to restore the agro-economy of Jordan to earlier
levels of viability have been successful to the degree that time
and resources have permitted; many of the foregoing ills have been
cured or partially cured but many still remain.



ASSUMPTIONS

Por purposes of projecting the factors of demand, supply and
price which directly influence the viability potential of the
proposed Vegetable Seeds and Fruit and Vegetable Processing
enterprises it is necessary to make some oritical assumptions.
These must roflect the realities of the present political,
military and economic situation in the Middle~East but at the
same time consider some improvements which appear possible of
accomplishment in the near term. The critical assumptious
used are:

1. Air space and all borders with neighboring Arab States will
be open to Jordan for unrestricted transport of goods and
yassengers.

2. Goods will be exchanged in accordance with now existing
trade agreements and protocols.

3. Subsidy payments to Jordan by other Arab countriea will be
reinstated.

4. The economic, political and military status quo Vis-a-vis
Isreel (including the Suez Canal closing) will be unchanged.

5. No major international or internecine disturbances, adverse
to the interest of Jordan, will occur in the course of the
next five years.

Certain other assumptizzs are made on the premise that suggestions
offered in the body cf the Survey Reports will be adopted and that
the economy will expand a8 predicted;

1. Laws and/or regulatione will be enacted and enforced to control
the quality of all seeds and other planting materials imported
into Jordan.



9.

Import prohibitions or effective import duties will be
enacted to protect both the seeds and processed foods indus-
tries until they are in a pcaition to complete effectively

with foreign competitors.

Highly qualified and experienced management will be employed
to direct the development of both projects for a sufficiently
long period to give reasonable assurance of success.

The Ministry of Agriculture will meke available to the projects,
the ressarch facilities needed to develop the raw material
supply aspects of both seeds and processed foods industries.

There is some interdependance between the recommended seeds
operation and the Fruit and Vegetable Processing. For instance,
the tomato seeds by-product operation suggested will not be
possible until the proposed new tomato processing operaticn is

in production,
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ENVIRONMENTAL C UNSIDERATIONS

Industrial Operations

If the prescribed proceedures are followed neither the
proposed seeds operation nor the proposed vegetable pro-
cessing orerations will have adverse effect on the environ-
ment of Jordan. They are essentially "clean" industries
which generate no air, soil or water polutants,

The major waste materials generated, uncontaminated vegs-
table fibres, are bio-degradable, If sufficient volume is
generated these fibres can be packaged easily and cheaply
into humus for sale to farmers and eventual return to the
80il, Since Jordanian soil is somewhat difficient in tex-
tural properties humus should provide a readily saleable
by-product,

Effluent from the processing zlant will be s mildly acid
mix of fruit and vegetable juices and wash water with some
residual vegetable fibres, Fermentation processes used in
thie seeds operation and in preparation of pickles and olives
will generate a somewhat acid (pH 3.8) waste, In view
of the ambient alkalinity of water and soil commonly found
in Jordan these acid wastes will be harmless — will merely
tend to nutralize alkalinity,

Notwithstanding the fact that neither of the proposed opera-
tions present important environmental problems good "house-
keeping" and sanitary practices should be considered a major
responsibility of management of both seeds and processing
operations,
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Extent and Control of Environmental Pollution Hazards by the
Proposed Seed Industry,

Extraction of Seed from Fleshy Vegetable Fruits

Dry

By-produce tomato seed extraction by tomatc processing plant
will have no pollution hazard--because flesh and juice are
utilized and skins are disposed of through normal processing
plant waste disposal procedures,

Straight tomato seed extraction by the seed company will
require a small settling and evaporation pond for any tomato
juice which is not marketed as a bvy-product of the operation,
Skins and trash would be hauled to the country for animal
feed,

Other extraction processes of melon, watermelon, squash,
cucumber, pepper and other fleshy fruits will be done at the
farm with rinds and flesh returned to the s0il or fed to
livestock by the farmer,

Flume washing or extracved seed at the plant will utilize
recirculated water with flesh, rind and trash particles
being screened out for return to the farm as feed or plow-
back,

Seed and Custom Processing Operations

Heavy culls and trash screened or blown from crops are bagged
Tor return to farmer or for sale as feed,

Light air-blown trash is bagged for return to farm for feed,

Airblown dust is 49% removed by cyclone dust collectors for
return to soil or for use as landfill, The 1% or less of



fine dust is discharged to the air from the plent if
located in an outlying area or may be removed from dis-
charge air Ly air filters or air scrubbers if the plant
is located within 100 meters of a residential area,

Potato Seed Storage and Sorting Operations

Refuse from potato seed storage and sorting operations is
limited to (1) soil adhering to the tubers which ioosens
and falls off during storage and handling, and (2) sprouts
and rotten tubers removed by sorting and cuiting operetions

Because of possible potato disease contamination, potato
refuse is not returned to the farm for feed or fertilizer
but rather is held at the potato seed plant until truckload
amounts have accumulated, It is then hauled away for use
as landfill for non-agricultural purposes,

Pollution of air, soil or water by the proposed vegetable
seed industry poses minimal hazards which may be largely
eleminated by gool management procedures and entirely ele-
minated by combining good management practices with minimum
use of pollution control equipment,



Agricultural Operations

Ideally, Jordan should have laws designed to control the

use of insecticides, weedicides, pesticides and other toxic
materials, From a practical standpoint it must be recognized
that such laws in force in the United States for instance,
have fallen far short of protecting men, fish and animals
from harmful effects of these materials,

Conservative use of all agricultural chemicals is suggested
in the two reports, Recommented levels of application are
generally levels which have been found to have no effect or
acceptable adverse effect on the environment in the United
States,

Tha contract growing program recommended iuclude employment
of & fieldman who will be conversant with the latest environ-
mental protection laws and controls on effect in other coun-
tries., He will control use of agricultural chemicals in con-
gonance with these practises,
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1.

FINDINGS

Yields, growth rates and quality of most crops in Jordan
are far below world averages, Both yield and quality
deficiencies are due principally to technological and
varietal problems rather than to basic limitations of
climate or soil and given sufficient water, in large
measure can be corrected.'

Low levels of annual rainfall, inadequate irrigation water,
use of improper seed varieties and seeds which are often
infested with viruses and plant parasites, inadequate use
of fertilizer and other agricultural chemicals are the
principal factors limiting agricultural production, The
average farm is too small to make use of modern agricul-
tural techniques practical,

Tresh tomatoes are the principal cash crop in Jordan and
a significant sources of foreign exchange, Tomato yields
from irrigated land, however, are chronically far below
those of the rest of the world., Quality of the fresh
market type fruit is inferior to minimum acceptable stan-

dards for processing,

The existing tomato processing plant produces an inferior
product due principally to the use of inferior raw mater-
ials, primarily tomatces salvaged from the fresh produce
market,

Certain deficiencies in manufacturing equipment and prac-

tice which contribute to poor product guality can be cor-
rected., Managerial deficiencies found in the plant however



appear to be serious and not likely to be corrected with-
out a complete change in mansgerial personnel,

The practice of purchasing distress merchandise from the
fresh produce market on the assumption that it supports
fair farm prices, is in fact contra-productive, It tends
to support prices at levels which are below growers' costs,

Of the irrigated areas, Ghor Safi, because of the "off-
season" timing of its harvest, high delivery cost, and the
resulting high price it receives for its fresh produce, is
not a suitable source of vegetables for processing under
present conditions, Small, narrow fields and limited water
supply militate against Wadi Shuieb and Wadi Walla as sources
of processing vegetables,

Significant agroclimatic analogs are found between Wadi
Duleil, East Ghor, Deir Alla and viable agricultural areas
of the United States. These areas offer excellent opportu-
nity to raise vegetables for processing if adequate water
is supplied.

There is sufficient demand for processed tomato products--
paste and canned whole peeled tomatoes in Europe and in
the Arab States to support a Jordan-based processing plant,

However, over-production in Europe, and Asia particularly
of tomato paste, may, at times, pour over into the Arab
area and depress prices to unprofitable levels,

There is adequate present and potential domestic and export
demand for fruit nectars and drinks to support a reconstitu-
ting operation on a co-product basis., These fast moving



9.

10,

products will provide an early cash flow to the proposed
multi-product company. Their term of viability may, how-
ever, be short-lived, The capital and skill requirements
are low for a reconstitution line and once the market is
disclosed, competitors will follow Jordan's lead into the
field,

Increasing production costs, due principally to increasing
labor rates, will, in the near future militate against
Spain's dominsnt position as the world's largest producer

of table olives. These developments offer an opportunity
for Jordan to penetrate this lucrative export market and

at the same time create a viable cottage industry., A long-
term agro-industrial program to grow, pack and market stuffed
and unstuffed table olives and pickles will be required,
Since Jordan already is embarked on a vigorous and apparently
successful oil olives program the agiicultural aspects should
offer no problems.

The General Section preceeding the individual Fruit and
Vegetable Processing and Seeds Reports discusses the en-
vironmental implications of both industrial operations and
the agricultural supply programs, The potential hazard to
the environment of the industrial operations is minimal;
the hazards from use of toxic agricultural chemicals must
be minimized by carefully monotoring by trained personnel,



RECOMMENDATIONS

1,

Initiate a horticultural program to improve both quality .+
and yields of tomatoes using selected processing varia-
ties having resistance to wilts and nematode inrostation,

rpply fertilizer chemicals under a closely monitored. ”
Eggg;am at the following rates: Nitrogen 10 Kg/dunum, 4
5 at 9 Kg/dunum )1:1 ratio) for vegetable seed; and
metz2llic zinc at 1.2 Kg/cunum for those crops that are
considered zinc sensitive, 7

vuw”“xN ’

Institute a nematode control program incorporating crop
e

rotation, solar dessication, fumigation, culture timing

and intensity control, "
‘.v"‘

Use pesticides on a limited basis until trained personnel‘M {V/J

can be made available to manage a control program, v

AT

Undertake a soil tillage educational program, g

‘rzﬂ —

& e
Tnitiate a program to plant table olive trees as an ex—.1J A !
tension of the on-going oil olive tree program, A

y \&)F
As results are forthcoming from the horticultural program, fa DJ

as described in items 1-6 ohove,form a company to initiate v

a multi-product food processing facilit» to produce first Pﬂﬁ”’ - I(
high quality tomato paste and recougtituted fruit nectar .. v ‘JQV_
from imported concentrates, followed 1in subsequent years FHV"f
by canned whole peeled tomatoes and fermented pickles and

olives. oenye
oF -
Ff“ ,'/\. ,

Update, refine, verify and expand market data provided in ;‘L'
SECTION IT of this PREFEASIBILITY STUDY. Prepare a market—
ing program,

»r

r\"
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11.

Undertake a full-scale engineering study which will
update, refine and provide detailed construction engi-
needing data, drawings and specifications in extension
of the data provided SECTION III, of this PREUFEASIBILITY
STUDY.

The Engineering Study will specify:

Plant Location Equipment Selection
Building Design Plant Layout
Site Preparation Plant and Equipment Cost

Prepare a Pre-operating Program consisting of':

- Critical path program

- TCquipment ordering proceedure, lead-time,
supplier credit, insurance, down payment,
delivery schedule, specification control.

- Construction schedule -~ supervision

~ Installation program - engineering, supplier
assistance, rigging requirements, utilities
connection, licenses and permits, installation
mechanics, installation schedule,

- Start-up plan

- Tmplovee training program

In accordance with Engineering Study specificationc, con-
struct a new factory and warehouse to contain the proposed
operation, abandoning the present inadequate building.

Purchase new, modern eguipment for this facility in accor-
dance with Engineering Study recommendations,

Implement a minimum cost, interim program to improve ope-
retion of the present paste plant until tke proposed new

N
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15,

16,

facility is in production,

Organize and implement an Agricultural Support Program
to supply the operation thru grower contracts,

Fripioy an experienced US or European food processing
manager who will have full control of the operation until
a Jordanian can be trained,

Employ a "fieldman", trained in techniques of insecticide,
fungicide, fertilizer application and disease control to
establish and maintain contact between farmers and any
processing operation which might be initiated,



SECTION I

JORDAN'S AGRICULTURAL RESOURCES AS THEY RELATE TO THE
FEASIBILITY OF PRODUCING FRUITS AND VEGETABLES FOR PRCCESSING

A. General Observations

1. Availability of Data

Detailed climatological information is available for
most of Jordan; the soils have been well mapped and
classified and the information from prior reports and
records are available from tne several ministries,
agencies and depariments of the Jordanian government;
especially the Ministry of Agriculture and the Natural
Resources Administration, The irrigated experiment
stations under the inistry of Agriculture are doing
some very fine work and their findings will continue
to be of considerable value,

2. Land Use
The land aree of Jordan is G, 470,000 hectares (94,7C0,
C00 dunums) of which approximately 1,300,000 hectares
(13,000,000 dunums) is classified as agricultural area.
The agricultural area is composed of 15,900 8 ctares
(759,000 dunums) of irrigable farm land; 952,hectares
(95,200,000 dunums) dry farm lands and 271,600 hectares
of uncultivated lands. The remainder, slightly over
8,000,000 hectares, is given over to public lands,
deserts and other non-agricultural uses,

Over half of the agricultural l\ands, 57#, is in farms
of 30 dunums or less, and approximately 304 is in famms
from 30 to 100 dunums in area with the remaining 13%

in holdings exceeding 100 dunums.
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Climate, Rainfall and Irrigation

Low rainfall and inadequate irrigation water are the
primary factors limiting agricultural production in
Jordan, Only 6% of the land receives the average
minimum rainfall (300 mm annuzlly) required for dry
farming., Of the 6 million dunums of crop land avail-
able less than 5% (about 300000 dunums) are irrigated,

The East Ghor has 120,000 dunums of irrigated land

along 65 kilometers of the Jordan River Valley., The
area being developed near Mafraq, with the Station at
Wadi Duleil as its center, may add another 3C,000 dunums
of irrigated land in the near future,

Water Analysis

The East Ghor project of 120,C0C dunums hes approximately
10,000 dunums in citrus and bananas leaving 100,COC
dunums for other production, The land is all calssified
for cultivated use, The soil chemistry data given in
prior reports bears this out. A water sample taken on
August 14, 1971 from the East Ghor canal showed on EC

of 790 micromhos/cm which is considered to ve z medium-—
high salinity hazard. This presents a situation tc te
monitored in the future for tomato productiosn on the
medium textured soils, more than for the sandy loam soil
types,

The water sample registered a pH value of 7.1.
Soil Analysis

A s0il sample was taken to a depth of 25 cm, on a field
at the Deir Alla Experiment Station in Jordan Valley

and analyzed at the University of Idako Soils Laboratory,
The data indicated a normal soil for crop production and,
if this is representative of the Jordan Valley, should
not present any problems in the near future, with the
exception of zinc deficiency., The level of zinc in the
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g80oil sample was only slightly above the level consi-
dered to be minimum for most crop production, Further,
citrus trees on the irrigated lands of the Jordan Valley
indicated a shortage of available zinc or iron, It is
reported iron chelate compounds have been tried with no
visible response, Therefore, it would be advisable to
study the response of zinc fertilizers to both citrus
and vegetable crovs growr on the irtigated lands of the
valley. %ith incireased use of phosphorus fertilizers,
zinc availability is usually lowered, The pH of the
soil sample was 7.¢5 which puts it in the range of low
available zinc due to zinc-fixation in the soil, Tomato
is generally classified as mild sensitive to zinc defi-
ciency,

See also Exhibits and

Soil samples were taxken that represented each of three
general areas of Jordan, (1) High altitude dry land
farming, as represented by area around Irbid, north of
Amman, (2) Jordan River Valley irrigated agriculture,
sample from Deir Alla Experiment Station, where ferti-
lizer P is regularly added, (3) desert, rainfall about
200 mm per year, no farming except some very small plots
of wheat, nor properly cultured, Iative soil P is good,
pl end 0.,J, normal for desert soils, electric conducti-
vity of so0il extract is relatively low and zinc shows
low for all areas, indicating the possibility of a uni-
versal need for zinc fertilizers in all of the desert
soils of Jordan,



Soil analysis summary is given below:

P EC o.M, p K _ .Zn  Mn
mmhos (1)\pme*
1. Irbid nursery 7.30 0.5 1.53 17.0 103 1,20 11,50
2. Deir Alla Sta, 7.85 1.5 1.42 28.0 585 1,10 4,00
3. Desert, Zarka .7.90 0.6 1.89 17.0 452 0,80 11.50

(1) Potassiumtlevel very low - may well be an error,

Analysis by: Dr, F, P, Park, Dept, of Ag.Biochem. & Soils,
University of Idaho, Moscow, Idaho

Sample period: August 10 - 14, 1971
Sample depth: No, 1, 3, 20cm; No 2, 25cm,
6. Environmental Suitability

The irrigated areas are all suitable for the production
of many vegetables and tomatoes for sale as fresh pro-
ducts or as raw material for processing operations, They
are equally suitable for production of vegetable seeds.

The salt-sensitive group of vegetable crops

is an exception to the foregoing generalization, For
instance, snap beans grown at Wadi Duleil exhibit cha-
racteristically necrotic tissue and reduced plant growth
caused by an excess of salts in the soil,

7. Crop Yields

Yield of wheat, the principal dry land crop, is among

the lowest in the world, Yield fluctuates widely from
year to year in close association with the erratic rain-
fall, Crop yields are greater and more stable when irri-
gated but are lower than in most similar areas, Average
yield of tomatoes, the major irrigated crop in Jordan,

is 1/2 that of Europe and 1/3 that of the United States
as reported for the 1961-64 period, See Table 2,



8. Quality of Vegetables

(1) The quality of vegetables, originating princi-
pally from dryland areas at this time, was obser-
ved at the Amman Central Market and at retail shops
in other cities, Cantaloupes, water-melon, cucum-
bers and eggplant, in general, were of satisfactory
quality, However, a condition of poorly ripened
and not uniformly colorea tomato fruit was quite
prevalent threcughout Jordan, This condition was
noted and cited by Sherbini as one cause for the
poor quality tomato paste packed in Jordan. The
color of tomatoes was of questionable quality for
good fresh market produce and definitely below
standard as compared to red-ripe, highly pigmented
fruits needed for concentrated tomato products,

B. Area Analysis -~ Potential for Fruit and Vegetable Production

1, Dryland Areas

Although rainfall is limited and concentrated during
the winter months, tomatoes, okra, eggplant, cucumber,
cantaloupe and watermelon are growing in dryland areas,
Stands of these crops are low and erratic, plant size
is small and fruit set poor, Growth rate appeared slow
and foliage displayed the symptomatic color of moisture
stress and inadequate nutrition. There is considerable
variation in plant growth and development within indi-
vidual fields, Diseases and other plant parasites are
common, Powdery mildew is especially serious and pre-
valent in epidemic proportion on all cucurbits observed,

Temperature conditions during the time dryland tomatoes
are ripening are satisfactory for developing lycopene,



the desirable red pigment in tomato fruit, Exposure

of fruit to direct sunlight, however, reduces lycopene
formation, Because of poor growing conditions, foliage
of dryland plants is scant, exposing ripening fruit

to the sun., This condition and the customary practice
of harvesting fresh market tomatoes at less than red
ripe maturity produce poor quality tomatoes for pro-
cessing,

Because of low and unstable yields, numerous small
producing units, a complex marketing system, unstable
prices and poor quality, dryland areas must be consi-
dered a less than satisfactory source of produce for a
modern commercial tomato processing operation until
these conditions are improved,

Irrigated Areas

Low quality seed stock, poor land preparation, need
for crop rotation, inadequate fertilizer and other
agricultural chemicals, small farm size, lack of farm
machinery and inefficient use of irrigation water are
responsible for low yields on irrigated
land, High yields obtained from properly managed re-
search trials, however, demonstrate that production
problems on irrigated land are technological and not
basic limitations of climate or soil that cannot be
overcome,

Wadi Dhuleil and the East Ghor, both newly developed
irrigated arcas, have the good potential for raising
fruits and vegetables for processing, Soil and water
in these areas have been thoroughly analyzed and re-
ported on in previous research studies by both govern-
ment agencies and consultants, Ghor Safi also has
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great potential, but is understandably committed to
raising winter crops - particularly tomatoes - which
command very high prices on the off-season export market,
Winter tomatoes raised in the Ghor Safi sell for JD,35.
to 40 per ton versus JD,20 per ton in the Amman Market,
The remoteness of the area necessitates long-farm-to-
market truck hauls, 335 km to Amman at an average truck-
ing cost of JD, 20, per ton,

Wadi Walla and Wadi Shueib are less feasible sources of
raw products for commercial processing. They suffer

from limited water supply, small narrow fields and limi-
ted agricultural area suitable for processing. vegetables,

Agroclimatic Analogs

Agroclimatic analogs are areas sufficiently alike with
respect to important climatic elements that varieties
and agricultural techniques from a developed area have
possibility of success when introduced in its develop-
ing counterpart, Agroclimatic analogs of Wadi Dhuleil
and the East Ghor are found in the San Joaquin Valley
in California and the Lower Rio Grande Valley in Texas
where fruits and vegetables are grown for processing.,

Climatic data from Brownsville, Texas representative
of the Lower Rio Grande Valley and analogs to Deir Alla,
representative of the East Ghor; and from Sacramento,
california representative of the San Joaquin Velley and
analogs to liafraq representative of Wadi Dhuleil are

presented below,

The Lower Rio Grande Valley of Texas is an important
area for producing vegetables in the winter and early



spring, Carrots, onions, tomatoes, cantaloupe,
cabbage, green pepper, watermelon, white potato,

sweet corn, snap beans, lettuce, cucumbers, broccoeli,
spinach, and red beets in that order are the principal
vegetables grown, Of these, tomatoes, snap beans,
cabbage (for sour kraut), carrots, onions, spinach
and red beets are processed, Citrus is the most im-
portant fruit in the Rio Grande Valley which is noted
for the quality of its grapefruit,

With its wide range of climates, California produces
a variety of fruits and vegetables, The San Joaquin
Valley is w.ll recognized as one of the outstanding
agricultural areas in the World, The area around
Sacramento leads the world in production of peaches,
tomatoes asparagus,

Though much smailer in extent, the climates of the East
Ghor end Wadi Dhuleil, temperature regime in particular,
are respectively quite similar to the Lower Rio Grande
Valley and the Sacramento area, The annual mean tem-
perature at Deir Alla is 23.5° C compared with 23.0° C
at Brownsville, Mean daily maximum temperature at Deir
Alla is higher than at Brownsville, particularly during
the summer months, but the mean daily minimu is lower,
Brownsville received twice the annual precipitation,
but the major difference results from rainfall in the
summer and early fall when many annual crops are not
usually grown. Irrigation is necessary for vegetable
crops in the Jower Rio Grande Valley,



The Potential for Growing Processing Tomatoes

Since the tomato is the most important cash crop grown
in Jordan and the principle vegetable expori,a more de-
tailed evaluation was made of it than of any other type

of produce,

1,

Comparative Tomato Yields

Presented for comparison in Table 1 are average
yields of tomatoes for the United States and Europ-
ean countries in the Organization for Economic Co-
operation and Development established in Paris 1966,
Except for Yugoslavia where significant increases
in yield are anticipated, all countries have yields
that are 2-3 times higher than Jordan's irrigated

tomatoes,.

Tomato production for processing is increasing in all
areas of the world and in Europe in particular, Fro-
duction of tomatoes in Italy which is second only to
the United States increased 750,000 tons between 1960-
1965. 1In 1970 production was estimated at 3,400,000
tons. Spain which produced an average of 1,021,000
tons of tomatoes per year in 1957-60 is estimated to
have produced 1,280,000 tons in 1970, Production in
Greece jumped from an average of 196,000 tons in 1957-
6C (slightly higher than Jordan's 1970 crop) to an
estimated 756,000 tons in 1970,

Exports of tomato paste from Portugal, Tunisia, Spain
and other nonmember countries are such that measures
are being considered to prevent their shipment into
the European Economic Community,



TABLE 1

Tomato yields in important producing areas 1961-64,

Metric tons/Hectare

United States 35,6

Italy 22.1

Spain 23,2

France 21,5

Portugal 27.3 %

Greece 24.5

Yugoslavia 11,1

Jordan 12 (irrigated) 6 (dry land)

% Estimated

TABLE 2
Tomato yields in the United States 1935-1969,

Metric tons/Hectare

1935-39 8.1
1940-44 12.4
1645-49 14.6
1950-54 21,8
1955-59 26,2
196064 35,0
1965-69 38.7
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Intelligence reports also indicate possible const-
ruction of tomato processing plants in Turkey and
Saudi Arabia, Lebanon is reported to have plants
with excess tomato processing cpacity., Competition
among tomato producing nations is becoming increas-
ingly sever,

Presented in Table 2 are average yields of tomatoes
in the United States for different 5-year periods
beginning in 1953 during a period of sever economic
depression or drought, Since this time agricultural
technology has resulted in a phenomenal 475% increase
in yield. In addition to government programs, a sig-
nificant contribution to this yield increase resulted
2rom research and field services supplied by processors
to contracting growers. Italy, Spain, France, Greece
and Portugal are among the nations where grower cont-
racts are used in producing tomatoes for processing.
All have trends for increase in yield,

Yield Potential in Producing Areas

a, East Ghor
If the cropping intensity of the East Ghor follows
the general pattermn for irrigated agriculture in
Jordan for tomatoes at 21%, this means there is
approximately 21,000 dunums producing tomatoes
annually, At 1200 kilograms per dunum, the present
production potential at any time is 25,000 metric
tons, However, the research personnel at Wadi
Duliel Station stated that the farmers got an ave-
rage yield of 4 tons of tomatoes per dunum and that
experiment station yields have been as high as 12
tons of tomatoes per dunum, If the yield of tomatoes
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in East Ghor could be increased to an average of
five tons per dunum, which seems reasonable, the
potential production of tomatoes from this area
could be approximately 100,000 metric tons,

If the tomato production of the East Ghor occupied
only 10 per cent of the irrigated farm land avail-
able (10,000 dunums) and produclion was five tons
per dunum, this would still give an annual produc-
tion of 50,000 tons., Further, if 25,000 tons or
nalf of this production were processed, a plant
requiring 200 tons per day could operate for app-
roximately 125 days per year on tomatoes alone from
the East Ghor, Additional irrig.ted production of
tomatoes from the Mafraq district may well supple-
ment this in tonnage and also extend the processing
season when the land of this district is fully
developed,

The mean annual temperature at itafraq is only about
1° ¢ higher than at Sacramento, This difference is
primarily the result of slightly higher maximum
temperatures, Minimun temperatures are very close,
Sacramento received more than twice the annual pre-
cipitation of Mafraq but the winter seasonal dis-
tribution of both are typical of Mediterranean type
climates, These comperative analysis, visits to
and interviews with agricultural staffs at Wadi
Duleil and the East Ghor indicate the resources are
satisfactory for producing the high vegetable yields
necessary for processing if water is available,
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Deir Alla

Minimum daily temperature at Deir Alla is usually
below the lower threshold for good fruit set (12°
C) until about the first week of March, About 60
days are required from fruit set to red ripe mat-
urity so first harvest is estimated about the first
week in May, Although minimum daily temperature
remains favorable for fruit set (below 22° ¢ upper
1limit) until early July, fruit set later than mid
April would be maturing during increasingly adverse
temperatures (above 30° ¢) so that yields of high
quality fruit would become severely affected by the
middle of June. This temperature pattern would give
one processing period of about 5 weeks (May T-June
15). It would become increasingly difficult to
obtain tomatoes with good red fruit color after
June 1,

liinimum daily temperatures drop below 22° ¢ (upper
temperature threshold) and egain become favorable
for fruit set about the last week in September,
First set at thnis time would be ready for harvest
about the last of November, Temperatures are dec-
reasing and remain favorable for good fruit set
(above 12° ¢) until the last of December, In favor-
able locations where frost does not occur, the har-
vest season could continue until late February,
This would give a harvest and processing season ¢f
about 11 weeks (December 1 - February 20)., These
two periods would give a combined harvest and pro-
cessing season at Deir Alla of about 1.6 weeks., The
winter period (December-January) would be the most

favorable for processing concentrated tomato products.
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c. Wadi Duleil

Minimum daily temperature at Wadi Duleil does not
become sufficiently warm for good fruit set until
about May 15. The 60 day requirement for red ripe
maturity would make first harvest about July 15.
Temperature remains fo-orable for fruit set (over

12 and under 22° C) until about October 10 so latest
harvest is projected into the first week in December
except when terminated by earlier frost, Best co-
lored fruit for processing concentreted tomato pro-
ducts would be available during September and October,
The harvest and processing season from tomatoes at
WYadi Duleil would be aoout 20 weeks,

3. Potential Earvest Season

Since tomato is the most important vegetable grown on
irrigated land and the principal vegetable exported,

an evaluation was made of its potential harvest season
for processing. The procedure used was described by
Neild and Young and is based upon the response of toma-

toes to climate.

In a situation where produce from Wadi Duleil and the
East Ghor were supplying a single factory, a 3( week
processing season could be possible, If produce were
contracted, as would be recommended, planting schedules
would be necessary to provide a uniform flow of produce
in balance with daily operating capacity. Care would

be needed to avoid excess tonnage at the end of the fall

1) Neild, R.E. and J.0, Young, 1966, An agroclimatological
Proceéure for Determining and Evaluating Time and Length of
Harvest Season for Processing Tomatoes, Amer. Soc, Hort,

Sci, £€9:549-5586,

- 14 -



geascn at Wadi Duleil and beginning of the winter
harvest season in the East Ghor, Presented in Table 3
are data showing the actual times and lengths of har-
vest season at Brownsville, Texas and Sacramento,
California in comparison with estimates from the East
Ghor and Wadi Duleil,

Similarities in the times and lengths to tomato harvest
seasons for comparative locations in Jordan and the
United States can be seen in these data, Brownsville

has warmer early spring minimu daily temperature than
Deir Alla so the harvest season begins earlier, April

15 vs. May 7. Maximum summer temperatures are higher

at Deir Alla than Prownsville so the season there does
not continu: as long (June 15 vs, July 15). Fall mini-
mum temperatures are quite similar at Brownsville anrd
Deir Alla and winter harvest at both begin on December

1, A higher frequency of freezing temperature terminates
the season at Brownsville about the middle of January
while harvesting at Deir Alla could continue intc February
The total length of harvest season at Brownsviile and
Deir Alla are respectively 19 end 16 weeks,

Temperatures at Mafraq and Sacramento are quite similar
but slightly higher minimum daily temperatures beginiaing
in May at Mafraq permit earlier fruit set and consequent
earlier fruit set and consequent earlier harvest, This
give Wadi Duleil an estimated harvest season about 3
weeks longer than at Sacramento,

-15 -



TABLE 3

Comparisons of tomato harvest seasons,

First Harvest Last Harvest Weeks
Brownsville
(Summer) 15/4 15/17 13
Brownsville
(Winter) 1/12 15/1 6
Total 19
Sacramento 1/b 30/11 17
Deir Alla
(Spring) 1,5 15/6 5%
Deir Alla
(Winter) 1/12 2C/2 11
Total 16
wadi Duleil 15/7 7/12 20
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D. A Recommended Program For Improving Yields And Quality

of Processing Tometoes

1,

Background

As shown elsewhere in this report the tomatoes which
come cn the Amman iholesale liarket are of very poor
quality and in any case varieties are inappropriate

for processing. Retler quality tomatoes, grown in

Ghor Safi in winter, are sold on the export market
where they command substantinlly higher prices than
they would in Amman, Even the Ghor Safi tomatoes
however are of mediocre quality by Buropean or Americon
standards. A wholesale market is generally a poor
source of raw materials for food processing operations;
the deficiencies in supply and quality are particularly
visible in the amman market,

Extremely low yield are tlie common exparience of tomato
farms in Jordan,

Agricultural and industrial programs are recommended
to amiliornte these conditions, The agriculturzl pro-
gram which will assure quality and adequate supply of
raw matericl to the proposed tomato processing opera-
tion and the industrial program which will assure a
ready morket at fair prices for the tomato farmer are
mutually dependant should be undertaken simultaneously,
Both programs will require government assistance and
surveillance,

The common denominator of the two programs is the supply
contract between the grower and the processing plant
which is described in Section IV of this Report,
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2. Agricultural Program
a, Objectives

To assure an adeauate supply of tomatoes of var-
ieties suitable for processing, to the processing
plant at a price which will enable both the farmer
and the industrialist to make a profit.

To raise the quality and yield of tomatces to
generally accepted levels by introducing modern
agricultural techniques,

b, Control Measures

The following measures are recommended to reach
the stated objectives:

NEMATODE CONTROL

Nematodes are universally present in the East Ghor soils,
Control is necessary to obtain high yields of almost all
crops. It has been concluded by Wallace that various soil
factors are not as important in nematode build-up as is the
intensity of single crop production, Therefore, crop rota-
tion is importan*, Other factors that will help control
nematode are (a) culture such as the timing of planting and
harvest; (b) fallow periods - hot relatively dry climates
offer an opportunity for control by plowing the soil 2-3
times per season, which will induce dessication of the ne-
matode; (c) soil fumigation or chemical control is the most
nearly complete control method, but is also very expensive,
Typical chemicals which are used for this purpose are Shell
D-D @ 2b liters/dunum or Telone @ 23 liters/dunum,
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a. Steps involved in controlling diseases and
nematodes are as follows:

(1)

Evaluate v.rieties, sources and/or select
segregating generations from hybrids for
resistance to nematodes and diseases, Some
varieties, hybrids and sources are suggested:

Bonita - nematodes-resistant variety de-
veloped in TFrance, Paste tomato type
fruit similar to Toma but larger. Plant
tends to grow bushy and wild in warmer
growing areas,

VFi8 - developed at University of Cali-
fornia, Davis, California, U.5,A, Some
resistance to verticillum, fusarium and
nematodes (VFN) but fruit tends to crack,

Nema Red -~ good hybrid developed at Okla-
homa State .University U.S,A. Performed
very well in adverse growing conditions
in Panama, ©Seed not available in quan-
tity for producing tomatoes for process-
ing, but is a promising genetic source
for selecting and developing self-polli-
nated varieties from segregating popula-
tions,

Other Sources - Dr, Gilbert of the Uni-

vergity of Hewaii, Honolulu, Hawaii, U,S.A.
has developed and is working with varie-
ties resistant to nematodes and bacterial
wilt, both serious pests in warmer growing
areas,



(2) Fumigate seed beds where transplants are
produced with Dow Fume, Dibrome 2 or other
materials containing chloropicrin or methyle
bromide, Since seedlings for a large area
can be produced in a small space, this nece-
gsary operation is both biologically and
economically practical,

(3) Evaluate use of nematocide powder for use in
transplant water, Dow Chemical Company, Kid-
land, lMichigan, U.S,A. manufactures such mater-

ials.

The use of pesticide chemicals will be of
increasing importance as culture intensifies,
It is vitually impossible to make a meaning-
ful estimate of pesticide cost per dunum be-
cause of the many variables involved: objective,
season, crop, type of soil and clasg of plant

to which applied,

(4) Develop a government certification program for
preventing disease spread through transplants
by controlling production methods and inspec-
ting transplants, This should be instituted
immediately at all governmment nurseries, Strong
measures should be taken with transplant growers
in Ghor Safi and the East Ghor to assure that
no infected transplants are produced,
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CROP _ROTATION

A crop sequence which includes other economically valuable
crops should become a part of the fresh tomato and vegetable
seed production programs, Suggested crops are cereals such
as wheat and barley with the straw residue returned to the
soil, alfalfa and perhaps broadbean, Crops that will in-
croase the soil organic matter content and improve soil tilth
will also reduce soil borne diseases. Any area where the
summer or off-season irrigation water supply is not adequate
should use low water requiring crops such as cereals in pre-
ference to alfalfa., In any event, an effort should be made
to return more crop residue to the soils,

CULTIVATION _PRACTICES

Seed bed or pre-plant soil preparation is an important step
in vegetable production, We were not able to observe these
operations while in Jordan during July-August 1971, except
plowing in a case eor two, Soils were too dry and a turnover
of plow layer and covering of crop residue was not accomp-
lished as well as might have been done., Normal preplant
activities required that the soil be plowed to a depth of
20-25 cm and then resettled and leveled, This usually re-
quires at least four operations after fthe plowing,

Cultivation for weed control varies considerably for each
crop; however, if no weed control chemicals are used, an
average figure should be two cultivations per season, Hand
weeding would surely require at least three additional man
days per dunum, In fact, chemical control with selective
weedicides should not be recommended until completely app-
ropriate equipment and excellent supervision are available
to all farmers, Too many crop losses can result from impro-
per use of such practices,
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FERTILIZER

Fertilizers-nitrogen, phosphorus and zinc will be needed.
Discussions with local experiment station and extension
personnel in Jordan as well as limited soil test data
indicate a maximum recommendation of 12/kg/dunum of P05

or 26 kg/dunum of triple super phosphate (459 P205). The
average amount of triple super phosphate fertilizer used
will be about 20 kg/dunum for irrigated East Ghor produc-
tion. (9 kg/dunum P205).

Exact recommendations can only be made after a soil analysis

and the prior cropping history are known. Tomatoes will
respond to phosphorus fetilizer if the level in the soil

is low,

Relatively simple fetilizer programs are required for agri-
cultural operations in Jordan., The optimum amaunt applied
at the most convenient time by the most practical means will
usually produce the greatest profit to the farmer from

season to season,

PLANT POPULATION

Plant population is an important factor in the use of

chemical fertilizers. For example, if the population of
tomatoes is increased from the average of 1700 plants per
dunum to 3000 plants per dunum, the average fertilizer
application should not increase more than 204., On this

basis the recommendation for N is 12-14 kg/dunum (60 kg/

dunum ammonium sulphate - 40 kg/dunum ammonium nitrate) and
P205 at 11-12 kg/dunum (26 kg/duaum of triple super phosphate),
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TOMATO CULTURE - OTHER _AREAS

If tomato production is initiated in the Mafraq district,
the same cultural practices and fertilizer uses would
apply as those given for the East Ghor lands. This could
easily add another 2000 tons of tomatoes for processing
annually in Jordan, The dry-land soils f.om Amman to the
Morth of Jordan have high moisture holding capacity and
are capable of tomato production to supplement the irri-
gated production discussed above, The statistics for
agriculture for Jordan (11) show approximately 10,000 tons
of tomatoes produceu in the Amman and Irbid districts in
1970. This production fluctuates and is spread over several
months, is of poor quality and so not an important area to
consider here. An average fertilizer use figure is not
readily available for this type of production area, if in
fact much fetilizer is required, An estimated normal re-
commendation however, would be N at 5 kg/dunum (25 kg/
dunum ammonium sulphate or 15 kg/dunum ammonium nitrate);
P,0g at 5-6 kg/dunum (12-13 kg/dunum triple super phosphate),
Tillage operations would be reduced very little, if any.
The production per dunum mightreach 600 kg/dunum (an esti-
mate by writer -- no data).

c. Implementation

As described in Section III INDUSTRIAL ASPECTS

OF ESTABLISHING FRUIT & VEGETABLE OPERATIONS IN
JORDAN the most effective way to implement a
program to improve yields and quality of tomatoes
is to bring it under control of a processing
company - the farmers' major customer,.
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Conceivably the Agriculture Program could be
initiated simultaneously with construction and
equipping the tomato processing plant proposed
in Section III.

Meanwhile a great deal of progress can be made on
the Agricultural Program under the direction of
the Ministry of Agriculture,

Interim steps would include:

Continue research and emphasize extension
efforts on improved cultural practices such
as crop nutrition, land preparation, irri-
gation efficiency, plant population, weed
control, insect control, etc,

Establish a joint research program with the
Agricultural Marketing Organization tomato
paste processing plant for commercial-scale
production demonstrations on farm sized plots
at Wadi Duleil and Deir Alla using the latest
proven varieties and cultural techniques,
These tommtoes should be harvested at the red-
ripe maturity suitable for canning and be
processed by the AMO plant separately for
comparison with tomatoes of fresh market
origin, Field and factory yields and costs
should be collected from these operations,

« Initiate yield improvement programs with key
influential tomato growers, supplying trans-
plants, supplies, equipment and other tech-
nical services at cost or limited subsidy to
promote acceptance of desirable agricultural
practices,
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The size of demonstration farm operations
should be increased so as to supply 10-20% of
the needed produce, As tomato yields improve
contracts should be written with selected high
yielding growers,

E. Production of Table Olives and Other Vegetables for
Processing

1. Background
At one time Jordan imported most of its olive oil,

Inorder to reverse its balance of trade in respect
to olive 0il and to relieve itself of the drain on
foreign exchange, in 1952 it instituted an ambitious
olive tree planting program,

The kingdom of Jordan is now a net exporter of Olive
0il as shown below; 1970 imports amount to little
more than 10% of exports.

TABLE 4
FOREIGN TRADE IN OLIVE OIL 1970
IMPORTS EXPORTS

Country of Destination Kg. JDs Rg.. JDs

or Origin -
Lebanon 5500* 1510 36 11
Kuwait 17606° 4694 421271 1143161
Quatar . - - 5973 1640
Saudi Arabia 3200 8600 46609 14206
Abu Dhabi - - 1400 406
Iraq - - 1377 1948
Dubi - - 3600 871
France - - 110 20
Syria 23513 6b27 - -
Italy 25 236 - -

TOTAL 50536 14082 466376 133420
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The successful olive tree planting program which is
largely centered on the East Bank offers the additional
bonus of helping to reforest the area which was denu-
ded of its trees many years ago.

A well conceived research program is running concurrently
with the planting program, It is designed to test
various cultural techniques suitably of various species

of 0il olives,

In 1970 Jordan (East Bank) had 200,901 dunums planted
in oil olive trees the plantations are centered princi-
pally in the Irbid District,

Olive production, altho interupted by the 1967 and 1970
conflicts showed signs of vigorous growth in 1969 and
1971,

PRODUCTION OF OIL OLIVES
EAST BANK

TOIS
1964 17150
1965 13606
1966 9732
1967 NA
1966 16715
1969 15423

SOURCES : FAO Report.
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Olive culture is ideally suited to the climate of
Jordan since it flouriches in dry, upland areas which
receive very little precipitation, Projections of

the yield of olives from the planting program indi-
cate that Jordan will be self-sufficient in olive o0il
by the mid-1970s and will have suryplusses available
for export in alternate years starting 1977. Even-
tually the planting prugrem will even-out the nff-year
harvest by alternate-year planting,

This favorable prospect however may not materially
benefit Jordan since estimates from the International
Olive 0il Council, Madrid, Spain‘ indicate that con-
current increases in production in Italy, Greece,
Turkey, and Tunisia will raise world production to a
point at which it will exceed consumption; probably

by 1975. Except for Italy, production will far exceed
consumption in all major olive-growing countries by
1960, Increasing competition and possible lower prices
for olive 0il should be anticipated, The cutlook for
future 0il exports from Jordan therefore should be
viewed with scepticism,

Table olives, not currently a part of the olive tree
planting program, are a higher value crop than oil
olives, Prices for premium table olives in Spain are
as much as five time as high as for olives used for
manufacture of oil.

At current prices, considering that it requires 5 tons
of olives for 1 ton of oil, the equivalent value of
one ton of o0il olives sold as o0il, FOB Spanish ports
is 8140 (50 JD). Fermented whole Manzanilla olives

- 27 -



sell for £350-700 per ton (125-250 JD) and stuffed
Manzanilla for 5700-900 (25-321 JD) FOB Spanish ports,
Fermented whole queen variaties sell for {500-780
(176-27c JD) and stuffed for [650-1,000 (232-357 JD)

per ton, Table olives are an important source of income
for farmers in Southwestern Spain and contribute sig-
nificantly to the government's foreign exchange earn-
ings,

Production, processing and marketing of table olives
in Spain are closely regulated by a government syndicate,
Harvesting, sorting, curing, pitting, stuffing, and
place-packing table olives requires considerable labor,
The United Staztes imports over 60y of Spain's fermented
table olives, Because of high labor costs, a major US
importer of olives has place-packing done in Spain,
Spain's improving standard of living and associated
increasing return for labor however are may limit the
highly labor intensive production of table olives in
Spain, Tree shakers and other devices for mechanically
harvesting olives in Spain are being tested in hope of
reducing the farm labor input Lut no viable substitute
for hand-pitting hand-stuffing and - packing has been
developed,

Proposed Agriculture Program

a, Fermented Table Olives
The foregoing circumstances possibly point the
way for development of a new agro-industry in
Jordan i.,e. production and packing of stuffed
and unstuffed fermented table olives,

Since culture of oil olive trees is well advanced
and the agriculture Ministry is already geared-up
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to handie the ncessary research and plant propo-
gation work,it should be comparatively easy to
add table olives to the program,

Since ‘the culture of olive trees and the raising
of pimentos, and other stuffing materials is
already established in Jordan and is itself lubor-
intensive and the harvesting, fermenting, pitting,
stuffing and packing is equally so, this project
would fit well into the cottage industry sector
of the Jordan Economy, As ia Spain, families and
small villages having limited resources and few
economic alternatives will find this enterprise

a rewarding income earnmer or suppliment,

The following steps are suggested:

1, Immediately procure buds from known Manza-
nilla olive tree and start tree multiplication,

2. Concurrent with the planting program, set up
a food processing research laboratory in which
facilities are provided for fermenting and
processing fermented olives,

3. Employ a highly trained food technologist
and send him to Spain and the US to study
olive processing and marketing,

4, Assign the reseerch laboratory the job of
evaluating fruit from the first trees which
come into bearing and to prepare detailed
manufacturing and quality control techniques
for the various styles and kinds of olives,
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5. Further assign the food technologist the task
of completing a thorough economic and techno-
logical feasibility study on olive processing
in Jordan,

6. Provide budgetary support for the food techno-
logist to permit annual review of his program
and progress by an expert in the profession,

The fermented table olive program will take
approximately 5 years to bring into fruition,

In the meanwhile a co-product fermented vege-
tables program could be initiated., It will use
the same manufacturing equipment and technique
and has the same labor-intensive characteristics
in every phase of its operation as table olives,

Fermiented Vegetables

Examples of these products are cucumber pickles,
mixed relishes, and sauerkraut (fermented cabtage).
Consumption of pickled cucumbers is increasing in
the United States. With increasingly high labor
cost growers are forced to resort to mechenical
harvesting of pickle-size cucumbers., The small,
high value "midget" pickles are expected to increase
in price and become more difficult to obtain, With
the background of raising snake cucumbers it should
be an easy transition for Jordan to raise, harvest
and process midget pickles to fill this prospective
market vacuum,

Pickling cucumbers, a highly labor intensive crop,
necessitating frequent hand harvesting, are one of
the few vegetables which are well adapted to small
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producing units, Preservation is relatively simple
and after size-grading and washing involves bulk
gtorage in tanks, ILater packaging, usually in glass,
is largely a hand operation and non-seasonal, Capital
required for vegetable fermentation is much less

+han with seasonal packs of more perishable products,
Production of the lower volume of high-value, specially,
gourmet-type pickles would need to be supported by
products enjoying higher volume regional demand and/or
by other high-value specialiy items such as pimentos,
peeled tomatoes, peeled asparagus, etc,

Pickled cauliflower, pepper and onions are popular
throughout much of the world; all are grown success-
fully in Jordan and could be processed successfully,

No special agricultural development is required for
these miscellaneous pickling vegetables altho, as in
the case of tomatoes, a system of contract planting
will be required to assure the processing plant of
the quality and quantity it will require.
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SECTICY II
ARKETING

A,

Market For Tomato Paste

1,

Demand Characteristics

Tomato paste is primarily a concentrated flavor

and color additive for food, It also adds some
bulk but since it is by definition 28 to 30% solids,
it adds less moisture, for instance, than would an
equivalent value of whole fresh or canned tomatoes,
It is popular as an enrichment to otherwise bland
foods which are the staples of diet in many parts
of the world,

It is unique us a condiment in the universality of
its appeal and the fact that it 3ells as a mass
market, high voluem product, Although it is not
highly perishable it must be given good container
protection and must be packed and distributed in
small retail units—-particularly in areas where
refrigeration is not available, and where, as in
Jordan, artificial preservatives are prchibited.
Most tomafd—ﬁégigﬂgbr household use is sold through-
out the world in 7C, 100, 170 or 200 gram cans--2%

-0z,, 0O-0z, or 7-0z, cans in the non-metric system

areas,

FAO estimated 1966 world production of tomato paste
and related purees and sauces as follows:
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TABLE 5

WORLD CONSUMPTION OF TOMATO PASTE,
SAUCE AND PUREES--1966

Per Cent

Area Tons Production Share of Total
Total (excluding the USSR

& China Mainland) 1,500,000 —
United States 400,000 26
Mediterranean Region 400,000 plus 28

Italy 150,000 10
Portugal 150,000 plus 11

Tomato peste accounts for over haelf of the international
trade of tomato products:

Tomato Paste 350,000 tons (est.)
Total Tomato Products 600,000 tons (est.)

As is characteristic of most products which have a mass
market, retail price is critical, Quality is standari-
ized at a level below which the public will not buy, and
above which the public will not pay - even for higher
quality,

Jordanians may have become accustomed to the poor quality
of the industrially produced paste to the point that
reeducation of taste will be required before good quality
will be universally demanded, 7The proposed new production
unit will be able to make only very gradual improvement
in the quality of its paste, which should resolve the
problem of taste education,
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If quality and price are acceptable, tomato paste
from Jordan should receive a cordial welcome in other
Arab countries where its fresh tomatoes are sold in
large volume and are well known,

Raw Material Supply

Tomatoes are grown in Jordan exclusively for the domes-
tic and export fresh markets., There are two major crops
per year., (Table 6) The summer crop, June through
November, which is grown in the highlands on rain fed,
dry-land farms and on irrigated land as well as in the
north and middle Ghor areas, is sold largely on the
Amman Central Market through commission agents, The
agents are supplied directly by growers with whom they
generally have informal agreements under which the agent
supplies the grower with credit to purchase boxes, seed,
fertilizer, insecticide, etc.; the farmer in return sells
exclusively through his commission agent, As described
elsewhere in this report the quality of tl.e summer crop
is generally poor and the varieties growa for the fresh
market are unsuitable for processing.

Supply has always been erratic-subject to the whims of

the weather and in recent years subject to the effect of
political disturbances and military activity which have
disrupted both planting and harvesting schedulesz; periods
of scarcity are common. See Table O. Periodic shortfalls
in production of the summer crop are compensated partially
by impcrts, As shown on Table 8, historically, the West
Bank has been a major source of tomatoes in Jordan,
accounting on average for some 209% of the total production,
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Even after the Israeli occupation of the West Bank
tomatoes continued to be shipped to the East Bank:

4140 tons and 49,582 tons having been received from

the West Bank in 1968 and 1970 respectively, and 2469
tons from the Gaza Strip in 1970, Shipments from
occupied areas are reported to have been discontinued

in mid-1971. It is understood that the resulting short-
age was partly compensated by tonnage obtained from Syria,

The winter tomato crop, grown from November to May, comes
from Ghor Safi and is almost entirely exported to near-
by Arab countries--Iraq, Saudi Arabia and Kuwait. These
off-season tomatoes command export prices which are

often several multiples of the domestic price of the
summer crop. Because the converter cannot afford to pay
the high farm prices and shipping expense from the South
Ghor to Amman very little of the winter crop is made into
tomato paste,

Fresh tomato prices are highly sensitive to supply and
gyrate through wide ranges in the market, See Table .
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TABLE 6

PRODUCTION BY CROP

EAST BANK--1970

Production §Tons}

Summer Crop Dunum Planted

Production of Dry and

Irrigated Land 67,627 14, 265
Production++North Ghor 24,381 73,143
Production--Middle Ghor _15, 700 23,050

Total Summer Crop. .107,708 110,458
Winter Crop
South Ghor 24,120 26,920
TOTAL PRODUCTION. . .131,828 137,378

SOURCE: Ministry of Agriculture

Statistics Department
TABLE 7

SOURCE3S OF FRESH TOMATOES--TONS
Received on
Dunums Production Amman

Year Planted YEast Bank West Bank Total Market _ Exported
1964 164,908 175,125 52,661 227,186 - 56,014
1965 145,340 146,121 42,082 188,503 -(1) 40, 307
1966 130,372 172,065 50, 289 222, 345 18,175 94,033
1967 165, 327 216, 307 42,079 258, 386 27,608 62,370
1968 170,680 194,674 NA NA 27,722 61,610
1969 139,017 154,997 NA NA 27,248 44,827
197C 131,828 137,378 NA NA 25,570 53,085
SOURCES: Ministry of Agriculture

Statistic Department

Marketing Department
Note: (1) Amman Market established at the end of 1965



TABLE 8

RANGE OF PRICES AND RECEIPTS

OF FRESH TOMATOES SOLD ON

THE AMMAN CENTRAL WHOLESALE MARKET

1966-1970
1966
Tons PRICES--Fils per .
Month Received Most Freq. High Est. 10w Est.

Jan. 1,152 27 37 1
Feb. 1,559 15 22 1
Mar. 1, 200 21 35 1
Apr. 1,364 16 20 1
?ay %,171 22 33 11
une 055 2 50 5
; Vuly 1,764 24 36 )0 18
{, <Aug. 1,765 22 37 14
T A\ /Sept. 1,350 30 47 20
73 (oct. 2,626 26 41 17
ov. 1, 319 31 46 18

Dec. 950

TOTAI‘O ) 018,175

1967

Jan. 951 37 52 21
Feb. 2,697 27 34 20
Mar. 3,131 25 48 17
Apr. 1,405 46 85 26
May 1,597 63 10 o 25
June 3,476 17 27T v 9
July 2,759 27 44 -w{ﬁ 7
Aug. 3,219 12 22 3
Sept. 3,175 8 25 3
Oct. 2,512 9 25 2
Nov. 1,282 22 4 2
Dec. 1,404 32 67 3

TOTAL ....27,608



Jan. 1,306 23 38 5
Peb. 3,064 21 33 6
Mar. 2,862 26 52 7
Apr. 2,213 32 73 5
May 2,153 38 70 10
June 1,765 40 56 21
July 4,078 18 34 10
Aug. 2,055 20 54 4
Sept. 2, 360 25 58 4
Oct. 2,622 14 33 5
Nov. 1,550 32 51 T
Dec. 1,694 34 48 18
TOTAL. e« e.27,722
1969
Jen. 2,004 28 39 21
Feb. 2,212 42 62 20
Mar. 2,388 50 90 30
Apr. 1,819 T7 110 30
May 4,425 40 65 20
June 2,764 44 6 15
July 2,134 44 80 20
Al . 3,406 11 20 5
Sept. 2, 260 18 40 T
Oct. 1,805 27 55 9
Nov. 1,192 51 g0 15
Dec. 839 66 90 25
QOTAL. ees o e 027’ 248
1970

Jan. 1,843 40 T0 20
Feb. 2,652 33 43 18
Mar. 3,563 34 42 20
Apr. 4,200 34 55 10
May 3,764 34 65 10
June 1,440 42 16 ~~ 20
July 3, 332 20 26 Lj\/"'J 13
Aug. 2,614 15 19 10
Jept. t1) (1) (1) (1)
Oct. 1,148 24 31 19
Nov. 1,004 41 5 33
Dec. 10 45 51 37
TOTAIJ- sseooe 025, 570

(1) Rot recorded

SOURCE: Statistics Division of the Mailteting Department,
Ministry of National Economy
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3.

‘TABLE 9

ZCustomer

Domestic Demand

The current demand for tomato paste in Jordan has
never been satisfied; the current market potential
has never been fully exploited, Imports of paste
are prohlblted Sixty-five per cent of the paste
manufactured was sold to a single "captive" customer,

wthe(Jordan army, ) in 1970 at a controlled price, The

quallty produced by the single plant in Jordan is so
far below intermationally accepted standards that it
fails to test the real potential demand for paste for

household use.

The local paste is generally of poor color, flavor

and consistancy; a comparatively high mold count and
numerous black and red specks due to faulty equipment
which were reported in past studies were also observed
during the current survey, Cans of paste observed in
retail stores showed signs of rust; high indidence of
seepers and leakers was reported by retail dealers,

Most of the paste which is produced locally is packed in

units which are inconveniently large and expensive for
household consumption,

PRODUCTION OF TOMATO PASTE--1970
Volume

Size of Can Price gtonsz
5 kg 550 fils 650

Army
Retail Stores 1 kg. 150 150
Retail Stores # kg, 80 200

SOURCX:

The Arab Co,, Amman, Jordan, 1971

-39 -



The smaller, more convenient 100-gram and 200-gram

cans of paste which sell for 20 and 35 fils respectively
were not found on the retail market at the time of the
survey; 500-gram cans were in very scarce supply.

The reasons for the inadequate response to the demands
of the inarket relate to the mamner in which the produc-
tion plant is organized and operated. It enjoys a mono-
polistic position with an assured sales voiume at a pre-
determined price but suffers from both quantitative and
qualitative deficiencies in supply of raw materials.

These long standing conditions have been discussed in
previous reports and were observed to exist during conduct
of the present survey although there has been some recent
strengthening of the government's position regarding
management of the plant,

The salient elements of the situation so far as they are
known are worthy of brief review:

a, The Processing Company

The Arab Company, which owned and still operates

the only tomato processing plant in unoccupied
Jordan, was formed in 1951 by private entrepreneurs
who also ovm and operate other industrial and commer-
cial enterprises, The net paid-in capital is re-
ported to be JD 72,0C0 (1966). Ownership is now
understood to be Y0% in the hands of government

as represented by the Agricultural llarketing Orga-
nization. The plant has capacity to process 70 tons
of fresh whole tomatoes which yield 10 to 12 tons

of tomato paste per G-hour day,
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The operation has enjo’ed certain benefits:

(1) Selling prices fixed by the government at

a point which permits profitable operation and
highly satisfactory return on investment (esti-
mated to be 20%) even when the plant is producing
at 20 to 30¥ of capacity; (2) Exclusion of foreign
competition; (3) Supply contracts with large
government institutional buyers--specifically,

the Jordan Army; (4) Ineffective quality demands

on the part of the consumer; (5) Minimum "inter-
ference" with management policy by the major equity
holder, the Agricultural Marketing Organization,
(In spite of the government holding LO% of the
equity, board of directors' representation has

been composed of eight private and cnly one govern-

ment member, )

The Arab Company Ltd, operates in response to
price fluctuations, It purchases tomatoes on

the Amman Central Wholesale INarket when the price
is low and only then produces tomato paste, When
prices are high, it either ceases operations or
produces only enough to fulfill its supply commit-
ments to the army, Occasionally the company buys
tomatoes directly from the farmer or imports from
the farmer or imports from 3yria or other nearby
countries, Much of the supply obtained from the
Amman market consists of otherwise unsalable culls
purchased late in the market day at distress prices,
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Reliable financial and operating data on the
company are unobtainable., The customary reluctance
of management to disclose details of its business,
inadequaie accounting, co-mingling of accounts
with other operations in which the management has
an interest, combine to cbscure the picture,

Earlier reports published by consultants offer
some financial annlysis based on sketchy infor-
mation which indicates that the company operates
very profitably, If it does so, it is at the
expense of the public interest since the whole
operation militates against efficient use of the
scarce resources at its disposal and satisfaction
of demand for good quality paste. Some operating
data supplied by the Arab Company Ltd. is given
in Table 10 below,

'TABLE 10
COST, PRICE AND PRODUCTION DATA

THE ARAB CO, LTD,--1970

No, Cans Paste
Size of Can Manufac tured/ Selling Price
Sold To 8-hr. Day Per Can __
5 kg.-Army 5,000 : 550
5 kg,-marlet 4,000 700
1 kg.-market 7,000 155
% kg,-market 7,000 80
200 gm,-market 7,000 35.5
100 gm,-market 7,000 20
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Apparently one objective of the Government in
protecting the company against competition was
to provide a take-—off of surplus tomatoes from
the fresh market at a price which would at least
let the farmer recover his cost, The system
actually works to depress prices and, since pro-
duction volume is kept low, the hoped for supply
relief does not materialize,

By purchasing the lowest quality tomatoes and
storing them in unprotected areas before processing,
the company virtually quarantees poor quality paste,

In the period during which the field work of the
present survey was being conducted a number of
factors aggravated the problems of the paste
operation: The late 1970 and early 1971 planting
seasons were disrupted by the internecine distur-
‘barices in the country with consequent short-falls
in the 1971 harvest, Purchase of tomatoes from
the West Bank were halted; some purchases were
made from Syria in order to enable the plant to
fill its ever increasing army orders, Perhaps a
hopeful element in the general picture is the fact
that the Government is taking over full control
of the Agricultural liarketing Organization which
owns majority interest in the Arab Company Ltd.
(Temporary Law No, 64-1971)

The Agricultural lNarketing Organization is giving
some attention to the possbility of building a new
tomato paste plant on a tract of land on the out--
skirts of Amman which was purchased earlier,
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.

/;77%0"JZ “ﬂ?ﬁ"J-"The plant would be equipped by transferring ihe

fosw 0T present batch-line equipment to the new building
[A«i“}i;,“nﬁf“:#,njand adding a second, parallel, continuous pro-

/H:’;_d,, 4% - guetion line. The expanded operation would have
:;?W“ o capacity to consume 200 tons of tomatoes per day.

It would be financed in part by the Food and Agri-
cultural Organization of the United Rations,

b. Sales Potential

The supply deficit arising from the foregoing
combination of scarcity and poor quality is met,
in part, by home-made paste. The latent house-
hold demand could only be measured by a labor-
jous sampling of the views of potential customers
or by offering the private consumer an adequate
supply of good quality paste at teasonable price,
For the foregoing reasons the present consumption
of paste and the prospective demand for paste
under circumstances of adequate supply, good
quality and reasonable price cannot be arrived

at imperically-—— from consumption gtatistics,

It can be reasoned, however, that other things
being equal, the per-capita consumption of tomato
paste in Jordan should approximate that of other
Arab countries—conservatively estimated at 1 to
1.5 kg. per capita or, for Jordan, an aggregate
of 2000 to 2500 tons per year,

0f this potential market, perhaps one third will
continue to be satisfied by home-made paste-—par-

ticularly in rural areas, For purposes of plann-
ing future operations it is hypothecated that at

- 44 -



the present price of 155 fils per kilo there is

a reliable domestic demand for 1500 tons of paste
per year which will grow at a compound rate of 3%.
Although, if cost reductions can be made and pasaed
on to the consumer, domestic volume could reach
2000 tons within two years,

¢, Domestic Prices

The following table shows the domestic selling
prices of tomato paste decreed by the Ministry of
National Economy in Jordan.'

TABLE 11
SELLING PRICES OF TOMATO PASTE
Size of Can Approximate Price Per Can
(Gross Wt,) Net Weight Retail Wholesale
100 gnm. 85 gm, 20 fils 17 fils
200 170 5.5 32.5
500 425 80 17.5
1 kg. 820 155 150
5 4100 700 680
5 4100 550 (institutional)

% Decree of 14 January 1963
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4.

Bxport Demand

a,

Demand for Tomato Paste in Arab Countries

As a member of both the ARAB LEAGUE and the

ARAB COMMON MARKET Jordan enjoys the poaition

of preferential trading partner with seven near-
by Arad countries,

Saudi Arabia, Kuwait, Iraq and Lebanon depend

on imports for their supply of tomato paste; the
Sudan imports a very small amount primarily from
the U.A.R. Syria and the U,A,R. are exporters,
Lebanon has the capacity to be self-sufficient
but imports a small quantity of high quality
paste—higher quality than it manufactures.

The principal market targets for Jordan are Kuwait,
Saudi Arabia and Iraq, Demand in these nearby
Aradb states as indicated by current imports is
shown in Table 13 and is sufficiently large to
absorb any exportable surpluses which are likely
to be available from Jordan in the near term—

if quality and price are acceptuble,

Historically, the principal supplier to the east
end of the Mediterranian has been Italy, which
supplied 76.4% of the imported tomato paste to
three principal importers in the area in the 1968-
1970 period. Shipments from Greece and from the
centrally planned economies, particularly People's
Republic of China, Hungary, Bulgaria and Romania
have been increasing at a rapid rate over the past
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few years, The remainder of the supply pattern,
however, is confused, About twenty countries
sporadically ship paste intc the area and about
10% of the imports ar: -eshipped. A portion of
the export shipments from countries which are also
importers arise from instances where paste is im-
ported in bulk and repacked in retail size cans
for export as well as for domestic consumpiion,

Italy, the U,S.A. and European Coumon Market coun-
tries which make occasional shipments of tomato
paste into the Middle East generally maintain high
gtandards of quality. Quality from Mainland China
and other supplier ccuntries is less consistant,

As shown in Tables 12 and 13, the landed cost of
tomato paste at Middle Eastern ports of entry pre-
sents an irregular pattern., The only discernable
price trend is in the landed cost of Italian tomato
paste which has increased in recent years,

TABLE 12
1970 ¢.I.F, COST PER KG

Fils Per Kg, C,I,.F
Source Kuwait iesanon
Mainland China 110 88
Italy 134 129
Greece 146 g2
Romania 129 b4
Hungary 117 96
Bulgaria 124 ——
Syria 115 142
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In summary, the evidence seems to indicate that
superimposed on its regular demand pattern, the
Middle kast offers an opportunistic market for
tomato paste in which otherwise unsalable surp-
luses from periodic overproduction eor sub-gtandard
quality are unloaded.

It is estimated that the demand for imported
tomato paste in three nearby Arad countries will
be over 30,000 tons per year by 1973. A 5% share
of this export market would equal Jordan's esti-
mated current total demand and would justify con-
struction of a 3000 ton per year paste line,

Prices in Nearby Arab States

There does not appear to be much rationale to the
price structure of tomato paste in neighboring
Arab countries. ILanded costs vary widely from year
to year from importer country to importer country
and supplier to supplier. Ko doubt quality diffe-
rences, shipping distances, as well as domestic
production coste, varyiag supply situations and
special duty arrangements combine to create the
wide discrepancies,

Recent wholesale paste prices in Saudi Arabia ave-
rage 158 fils per kilo compared to an average landed
cost (C.I.F.) of 92 fils, providing mark-up of 53%.
Assuming a retail mark-up of 15%, price to the con-
sumer would average approximately 182 fils per kilo.
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Landed cost of 1 kilo of paste in Iraq averaged

130 fils in 1970, Assuming a continuation orf its
historic wholesale mark-up of 30%, wholesale price
should be about 169 fils with retail price 189 fils,

Prices in Kuwait dropped from 218 fils per kilo

in 1965 to 140 fils in 1967. In 1970, the retail
price of a brand of paste of Mainland China origin
in 200-gram cans was 150 fils/kg. A competing
Greek brand sold for 210 fils per kg., which would
indicate C.I.P. cost of 82,5 and 115.,5 fils respec-
tively.
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Importer
Kuwait

Saudi Arabia

Lebanon

Iraq(l)

AVERAGE ANNUAL IMPORTS OF TOMATO PASTE

FROM PRINCIPAL SUPPLIERS

BY SELECTED ARAB COUNTRIES

Source

China
Itely
Greece
Romania
Hungary
Bulgaria

TOTAL

Italy
USA
Lebanon
Jordan

TOTAL

Syria
Italy
Hungary

TOTAL

UAR
Syria
Lebanon
USA

1968-1970

Kilograms

1,049,253
2, 304,211
313,038
192,851
432,341
330,167

4,621,861

10,506,941
122,094
202,119

113, 309
10,943,463
127,157
180, 375
67,073
374,605

11, 416,000

(l)Average of 1965, 1966, 1969

CIF Value
Jorden Dinars

106, 717
305,493
41,613
25,495
51,337
40,763
571,418

842,903
16,921
20, 395
10, 639

890,858

18,631
22,348

6,266

47,245

1,317,140

CIF Value
) >

101.7
132.6
132.9
132.0
118.7

132.5
123.6

80.0
138.6
101.4

23,9
81.4

146.5
123.9
3.4

126.1

110.0
110.0
160 to 180
avg. 115.4



c. Demand Por Tomato Paste in European Countries

Europe consumed 157,000 tons of tomato paste in
1969 while producing 190,000 tons, and was thus

a net exporter in the amount of some 33,000 tons,
of which about 18,000 tons went to the Arab coun-
tries. (1)

Prance, Italy, Holland and Belgium produce tomato
paste; Great Britain is a non-producer, is the
major importing country (accounting for 50.5% of
total imports) and Las the highest rate of consump-
tion: .93 kgs. per capita, France, Holland, Bel-
gium and West Germany are both producers and impor-
ters. Italy is the major exporter,

Per capita consumption in Europe dropped 14% from
1966 to 1969 while total consumption dropped 16%.
It is projected in thc source report that European
consumption will level off in the 1975 to 1980
period at about the 1969 level, Per capita con-
sumption will continue to go down in those years.
However, the effect will be offset by population
growth,

Italy's dominance in the European market appears

to be unassailable at this time, Although it might
be possible for Jordan to find a market for paste
in Burope at some point in the future, it will not
be in a position to compete with Italy until qualit
quantity and price are established, Great Britain
perhaps offers a potential market for Jordan tomato
paste, However, its recent entry into the Common

(1) SOURCE: LE MARCHE DES PRODUITS ALIMENTAIRES ET DES FLEURS
COUPEES EN EUROPE - SOGENOR - 1971,
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Market may militate against Jordan as a source
of supply. In view of the fact that Furope is
a net exporter it is recommended that European
market be excluded from sales projections for
Jordan-made paste for the near term,

B, The Mirket for Tomato Juice

1,

Demand Characteristics

Tomato juice is a highly nutritious, highly pala-
table, refreshing drink and diet supplement, par-
ticularly rich in Vitamin A, Its demand and pro-
duction are concentrated in the United States,

which produces 75% of the world supply and increased
its consumption over 6C0% in 30 years, and Canada,
second largest consumer, which produces and consumes
approximately 15% of the world's supply of some
600,000 tons of juice, The i*editerranean area con-
sumes less than 5% of the world supply. Only about
844 of the production of tomato juice moves in in-

ternational trade,

The taste for tomato juice must be acquired, for

while all tomato products have some of the same basic
flavor, texture and "mouth-feel" differs., The taste
appeal of tomato juice is destroyed by dilution, It
has never heen concentrated and reconstituted success-
fully in epite of much experimentation and research,
In the Uniteil States, consumption was promoted by
means of vigorous and imaginative advertising cam-
paigns, the effects of which no doubt poured over

into Cuanada,



Since juice is both a natural by-product and a
logical co-product of tomato paste production and
since tomato flavor is already popular in the Arab
World, a viable demand should not be difficult to
develop. A tomato canning line can be adapted to
yield 250 kilograms of juice for every ton of raw
tomatoes thru-put on a by-product basis or 654
kilograms of juice on a co-product basis with very
little added equipment,

Domestic Demand

Jorden import records, as published in "External
Trade Statistics," do not segregate canned whole
tomatoes from tomato juice., In 1969, 136,730 kilos
of the two products were imported; value C.I.F. port
of entry was JD12573., Going back to original customs
records at Aqaba, Rumtha and Amman, the data for 1969
to 1970 disclosea that only a few tons of juice came
into the country. This was substantiated by analysis
of invoices of importing companies, Maximum-minimum
estimates by the seven largest importers in Jordan
indicate that 1971-2 imports of juice will run from
five to ten tons per year,

Landed cost averaged around 100 fils per kilo, retail
price 120 fils, Juice was imported from Syria (1969).
China, Romania, Portugal and re-exports (origin un-
recorded) from Iraq and Lebanon,

In short, present domestic demand for tomato juice is
too small to support even a minimum-gize operation,
Demand m st be developed.
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3. Export Demand

Demand for tomato juicé in other Arab countries
aggregates not more than 2000 tons per year; Saudi
Arabia is the largest importer with slightly over
1000 tons average annual imports over the past
three years,

Landed cost in Lebanon averaged 125 fils/kg., in
Saudi Arabia, 117 f.ls/kg.

TABLE 14

IMPORTS OF TOMATO JUICE

INTO SAUDI ARABIA--TONS
1965 1966 1967 1968
1105 1099 1046 1050

It is estimated that Europe will have a supply

deficit of 19,000 tons of tomato juice by 1975 and

that Jordan might well capture 4 to 5% of that market—
850 tons per year,

In 1970 the U.S. shipped the following quantities
of juice to the Middle East:

. Fils
Countr Kilos CIF Value Per Kilo
Kuwait 303,803 JD 35,803 117.8
Saudi Arabia 973,664 106,591 111.5
Libya 45,784 5,001 109,2
Bahrain 302,550 37,219 123.0
1,625,801 186,614 114.8 avg,
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4, Market Potential For Tomato Juice

The possibility of demand for tomato juice develop-
ing to a point where it would be an attractive product
for Jordan is conjeutural--will depend on th. success
of promotional programs, On the other hand, since

it car be manufactured cheaply as o by-product of the
tomato peste line, the propcsed processing plant
could manufacture and cen small quantities from time
to time for local test marketing and promotional pur-
poses,

Demand in other parts of the Middle East and Europe
is sufficiently developed to support a juice line in
Jordan,

C. The Market for Canned Whole Peeled Tomatoes

1, Demand Characteristics

Approximately 800,000 tons of canned whole tomatoesn
are produced annually throughout the world, 50% being
produced in the United States, 40% in Italy, end the
remaining 10% produced by Canade, France and Spain,

About 200,000 tons are exported, 150,000 tons of which
is from Italy.

Canned whole, peeled tomatoes are eaten as a vegetable,
are also popularly used as a color, flavor and bulk
additive, and as such are successfully competing with
tomato paste in several countries-—-notably Italy,
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Domestic Demand

As mightbe expacted, in Jordan, where fresh tomatoes
are ava.lable at low cost during most of the year,
there is virtually no demand for canned whole tomatoes,
None is manufactured locally. A search through two
years of customs records revealed only five cases of
gcods identified as "canned whole tomatvoes" entering
Jordan. This record mey be misleading since much of
the imported canned goods is simply listied as "caqned
Vegetables" with no more specific identity and may
include tcmatoes,

Examination of records of the seven largest importing
compaeries disclosed only the five cases previously men-
tioned.

"External Trade Statistics," published by the Jordan
Department of Statistics, groups canned tomatoes and
tomato juice together snd indicates imports of the
two prouucts were 136,739 kilos valued at JD12,573
CIF point of customs clearance in 1969,

Export Demand
a, Demand in ‘rab Countries

Lebanon imported 18,268 kg. of canned tomatoes,
mostly from Syria, in 1970-~CIF value JD2257,
or about 123.5 fils per kilo,

Saudi Arabia imported 36,402 kg. of tomatoes
valued at JD4530 or 117.9 fils per kilo also
in 1970C.



As in the case of Jordan, mcre canned whole toma-
toes may be entering Arab countries than can be
jdentified by import statistics because vegetables
are generally grouped together for duty purposes,

Demand for Canned Whole Tomatoes in Europe

Canned whole tomatoes, yeeled or unpeeled, are
gradually supplenting tomato paste in Europe.
Total consumption of canned whole tomatoes inc-
reased 75% from 1966 to 1969 while paste consump-
tion decreased 16%. It is estimated that by 1980,
per capita consumption of the canned whole tomato
will increase from 1,54 kg, (1969) to 2.84 kg.

By contrast, tomato paste consumption will drop
slightly from .64 kg. per capita in 1969 to .61 kg.
in 1960,

It is estimated that total production of fresh
tomatoes in Burope, particui .viy in Italy, will
not keep up with demand so that by 1950 the net
deficit in supply for the fresh market as well as
raw materials for processed tomato products will
more than double—willi increase from 324,000 tons
in 1969 to 506,000 tons in 1975 to 663,000 tons
in 1980,

This growing deficit will provide market opportu-
nity for Jordan for both its raw and processed
tomatoes., A 5% share of the projected demand for
cann2d whole tomatoes would give Jordan a sales
volume of 12,000 tons per year valued at JD 1,416,000
f.o,b. Beirut,
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4.

Market Potential For Canned Tomatoes

The Market for Reconstituted Fruit cuices, Fruit Drinks
v

and Nectars, Jams and Jellies

1.

Demand Characterictics

Natural fruit juices and nectars reconstituted by
addition of water to frozen or canned concentrates
and synthetically manufactured fruit flavored drinks
are commanding an increasing share of the consumer's
expenditure for food, They are growing in popularity,
particularly in the hoit, dry areas of the world, as

an alternative to traditional hot beverages—-tea and

coffee. They provide a variety of flavors which are
often indigenous to areaz thousands of miles from
#here they are ~onsumed, Following the lead of the
manufacturers of cola drinks who manufacture, market
and ship low cost concentrated flavors, food techno-
logists have developed methods of concentrating fruit
and vegetable juices in low cost growing areas to be
shipped, reconstituted and packed in single strength
cans or bottles at distant and widely scattered points
of consumption, The economics of the saving in eli-
minating the costs of shipping bottles, sugar and
water are aebvious and of particular significance to
Jordan where shipping costs from Europe are high,

The market for all reconstituted products must be
evaluated in light of the fact that it is relatively
easy end inexpensive to start a reconstituting opera-
tion.;fthﬁggidwggesgowf%ﬁrghgugimggtogggggigntnowledge
that other countries in the area will soon follow suit
and some or all of the export market will be lost,
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On the other hand it is a quick and relatively sure

way of generating cash flow in a new food processing
operation, Since the capital commitment is low, re-
turn on investment is comparably high, Even if some
volume decline is felt from losc of export sales, after
a few years, the plZht will have bought time to build
up demestic sales to compensate,

Domestic Demand

In 1970:.Jordan imported approximately 240 tons (net)
of single strength fruit juices and necters, having a
landed cost of 43,228 dinars according to Customs
Depertment records, This volume is somewhat down from
the 295 tons imported in 1969, Principal suppliers
were Lebenon, United Arab Republic, Netherlands, and
the United States. Estimates of sales volume of the
seven largest importers in Jordan for twelve months,
1971-72, ranged from a minimum of 106 tons to a maxi-
mum of 328 tons,

A small volume of jams and jellies was imported.

Selling prices for the most popular package sizes is
shown in Table

Approx, Net Wt, Retail

Nectars, Drinks, Fluid Oz. Contents—- Price/Can
and Juices Net Grams Fils

Apple Juice 32 glass 909 350
Grape Juice o) 227 380
Crenberry Cockteil 16 454 260
Apricot Nectar 5% 156 80
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Approx.Net Wt, Retail

Nectars, Drinks, Fluid 0z, Contents— Price/Can
and Juices Net Grams Fils
Fruit Flavored Drinks 26% 752 250
Pineapple Juice 6 170 50
Orange Juice 6 170 50
Grapefruit Juice 6 170 50

Jams, Jellies,
Preserves, etc,

Apricot Jam 16 227 170

Pear Preserves 12 340 230

Pineapple Jam 440 grams 440 200
3, Export Demand

Demand for reconstituted fruit drinks and nectars

in the Arab countries is growing at a rapid rats.

In 1970, the United States alone shipped 500 tons

net weight of single strength fruit juices %o Saudi
Arabia--landed cost JD62,582--575 tons to Libya, 135
tons to Kuwait, 168 tons to Lebanon., Lebanon is a
net exporter of fruit juices and drinks, however,
having exported 5500 tons in 1966, 13694 tons in 1969
and 15,500 tons in 1970,

Kuwait is a major importer of both fruit and vegetable
juices, imports having averaged 4700 tons in the years
1966 through 1970,

Saudi Arabia has averaged 4500 tons of imported fruit
and vegetable juices in the 196b6-70 period.
cams and Jellies

The manufacture of jams and jellies, fruit paste and
similar products is a cottage industry in Jordan,
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While a small industrial operation might well succeed,
the possible social-economic effects of such an under-
taking should be examined to assess the net benefit

to the country.

The export market holde some promise, Lebanon, for
example, imports a substantial voluem:

TABLE 15

IMPORTS OF JAMS, JELLIES

AND FRUIT PASTE BY LEBANON

1968 1969 1970

Rg, - JD Kg, 9D Rz, hj)
312,754 40,204 291,481 28,389 428,120 42,242
91700 _2,219 20,065 2,471 72210 7,404
322,454 42,423 311,546 30,860 500,530 49,646

E. The Market for Fermented Table Olives and Pickles

1,

General Characteristics of Demand snd Supply

Fermented table olives are a high priced, high margin
luxury commodity generally produced and packed in
countries with low labor rates for sale to countries
with high per capita disposable incomes--typically,
the United States, Canada and some European countiries,

Of the seven million tons of olives lkarvested annually
in the world, Italy, Spain and Greece produce five
million tons or about 74% of the total, Of the seven
million tons produced 6.4 million tons, or 91% are
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0il olives which are pressed to yield 1.4 million
tons of olive oil, This is the low-cost, high vol-
ume, end of the olive business. The remaining
600,000 tons of olives are for the most part spe-
cially grown processing olives which are fermented
and packed in glags jars or tin cans, for table use,
This is the high prices, small volume, luxury end of
the olive business,

Jordan produces no processing olives and hae only
very small locel demand for them,

2. Export Demand
a, Arab States
As shown below the Arab States import only a
very small quantity of fermented olives and
vegetables, None of the Arab Stetes produces
these products,
TABLE 16
IMPORTS OF PRESEPvED OLIVES
. 1970
KUWAIT
~Pons 841 994 1234 1429 1137 1218
Olives
~JDs 98357 118600 167075 210324 153083 209796
(-Tons - - - 1186 1244 1226
Pickles( .
(=JDs - - - 135384 172614 166464
LEBABNON
-Tons - - - 122 636 1130
-JDs - - - 19977 79692 142939
SéU%I
IA -Tons - 164 482 309 - -
-JDs - 30541 71855 56249 - -
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United States and Europe - 1970

Spain exported over 66 thousand tons of pre-
gerved (fermented) olives having a value of
17.5 million Jordan dinars 21000 ton, less
than one-~third of the volume exported was
packaged in cans, the remainder, 45 thousand
tons, was packaged in galss, 12800 tons of
the canpack (61%) 27,500 tons of the glass
pack (61%) was shipped to the United States,
Buropean countries receive approximately 20%
of the exported olives,

This market is so vast it will be some years
before olives from Jordan will have much impact
on the market, Jordan exports will be limited
by production capacity rather than by market,
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SECTION III

INDUSTRIAL ASPECTS OF ESTABLISHING FRUIT AND VEGETABLE
PROCESSING OFERATIONS IN JORDAN

A,

Some Fundamental Ccensgiderations in Food Processing

1.

2.

3.

High field and factory yields are a basic requirement
of a successful food processing cparation,

To establish a strong viable processing industry,

a system must be developed that is mutuaelly benefi-
cial to the raw produce grower, the processor, and
the consumer. Excessive advantages to uny single
gsegment or group within tha system at the expense

of others are usually of only short duration; if not
corrected, they prevent the system from growing and
doom it to failure,

The sigze and cost of field equipment, processing,
end storage facilities for perishable produce are
inversely related to the length of season during
which produce may be efficiently grown. For a cer-
tain production budget, daily capacities (size of
processing plant) must be in balance with length of
harves: season, Over-head is costly when the pro-
cessing plant is too large. Produce is costly when
the processing plant is so small that production
capacity must be obtained by growing produce in an
unfavorable part of the season,

The complexity of food processing increases with the
rate of maturation and consequent degree of perish-
ability of raw produce, For example, canned baked
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beans and rice pudding are easier to process than
fresh snap beans or peas, F:uit drinks and nectars
reconstituted from concentrati.' are easier to pack
than single strength juice and nectars from fresh
fruit.

Many processing facilities (receiving and washing
equipment, boilers, retorts, closing machines, etc.)
and staff have common usage across product lines,
Products that may be grown or procured in such a
marner that they do not compete with each other for
the use of common facilities are complementary. They
may be used to lengthen the processing season, provide
greater product mix fgr sale and lower-tmit production
costs,

Fruit juices, nectars, and fruit ades consist largely
of water, Reconstituting these products from concen-
tratas close to the demand at nonseasonal peaks is
rela‘tively simple, permits considerable freight savings,
adds to product mix, and helps reduce overhead, They
are a good "beginning product" for a new processing
venture,

There is a relatively brief time during which perishable
produce is at an optimum condition for processing.
During this brief period yield and quality change
rapidly--often in opposition, Many fruits and vege-
tables are subject to annual and seasonal uncertaintly
in quality and yield, This uncertainty results in
great price instability in the open market., Production
budgets, produce contracts, plauiing and harvest sche-
dules, and crop forecasts are important for controlling
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9.

10,

quantity, quality, and costs for stabilizing price
for the grower, processor, and consumer,

Processing operations are best controlled from review
and analysis of daily operating reports of quality,
yield, and costs., These data are essential for a
critical review of operations at the end of ¢he season
for future systems improvement.

Procedure manuals product-by-product, concerning
quality control, plant sanitation, cost control, and
field operations, are essential for training and for
maintaining continuity of operations involving season-
al personnel.

Specisl seeds, supplies, equipment, and crdit not
commonly available to growers are often furnished at
cost by the processor. These technological services
and supplies are usually provided as a consideration
in supply contracts negotiated between growers and
processors, They help improve yield and quality and
benefit the grower, processor, and consumer,

Pack budgeting, forecasting, and scheduling are pro-
cedures commonly used by processing plants for internal

control.

Proposed Fnod Processing Enterprise

1.

General Plan of Operation

a. Interim Program for the Existing Tomato Paste
Plant,
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The present plant and its operations are des-
cribed in this Report (SECTION II, 3, a) and
resumes of earlier reports by Sherbini, Sammen
and Godson are given in Annex A,

The numerous attempts to bring this plant into
more successful operation have failed due,
apparently, to circumstances beyond the control
of the managers who have been assigned to it,
There is no reason to think that remedial recom-
mendations offered in this Report would be
followed. On the other hand the tomato paste
plant is the largest food processing operation
in Jordan, is important to the agro-economy,
employs people and obviously cannot be ignored
by the survey.

It is recommended that the present operation be

continued until the full-scale program to create
a multi-product food processing plant is imple-

mented in accordance with the recommendations in
Part C of this SECTION III.

In the interim, certain improvements can be made
to the present plant and equipment; some operat-
ing proceedures can be improved without large
commitments of new capital:

. Shade-over receiving and holding area

. Dump newlyv received tomatoes in water
and pass them by wheeled convayor under
high pressure spray jets for washing

. Replace o0ld, worn-out produce boxes

. Sort, trim and/or remove bad fruit before
crushing
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Install new screens and nylon brushes

in finishing screen

Install magnetic device in line to remove

nails which are lossened from produce
boxea and now fall into and damage sepa-
rating sieves,

. Up-date repair and improve can meking

operation

Initiate vigorous programs of:

insp2ction
quality control
plant sanitation
cost control
waste control

Design and lay-out of the proposed multi-product
plant should incorporate plans :in canibalife some
equipment from the old plant whick will be vacated.
Equipment from the old plant vhich is uneconomic
or undesirable to use in the new plant should be

scrapped,

Proposed Multi-Product Operation

Product Mix

The proposed operation consists of a plant to
produce three groups of converted packaged food

product:

Converted Tomato Products

Paste and Puree,
Whole peeled tomatoes,
Tomato juice
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. Reconstituted Products from imported
concentrates -
Pruit drinks, nectars, jam, jelly atc,,
. Fermented Vegetebles -
Pickles and olives,

TOMATO PRODUC TS

Processed tomato products are generally classi-
fied in the food industry as high-volume, low
margin items. Eight to ten tons per hour raw
fruit consumption is considernd the minimum
produciion rate for profitable operation and
processing equipment has been evolved with this
lower limit of capacity for use in multi-product
plants,

Equipment for single product line plants (tomato
products only) has been designed, usually, with
higher minimum production rates, Small capacity
equipment has virtually disappeared from the
United States and Europe.

Some unit cost saving can bz achieved by labor
saving equipment; however such equipment is high
cost and is suitabie only for high volume opera-
tion., Packaging and other supplies represent
55% to 65% of cost of production, Tin cans are
the single highest priced item of cost,

Some yield data is given below:

Tons Yield from

Product One ton of Fresh Tomatoes
Canned tomatras 0.641 tons 55 cases
Tomato catsup, 33% solids 0.405 o 30 o

% 24 432 gram cans per case
Source: (anners almanac (U.S.)
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Tons Yield from

Product One ton of Fresh Tomatoes
Tomato juice 0.654 tons 55 cases
Tomato paste, 33% solids 0,184 v 14 v

Tomatoes are the major cash crop of Jordan and
altho the varie -ies grown are not processing
tomatoes they lend themselves reasonably well

to processing to fill the demand for paste,
juice and whole peeled tomatoes in domestic and
nearby Arab markets, Since Jordan already has

a raw material supply and operating and market-
ing experience with paste it ir a Jogical choice
for first year operation, Canned whole tomatoes
and possibly juice will follow in the second
year with volume building up to the limit capa-
city of the first paste line in the fourth year,
A sebond paste line will be installed in the
seventh year, Canned whole peeled tomato volume
will reach capacity in the third year and remain

constant thereafter,

Based on the experience in other countries these
products offer the best profit potential in the
proceseed tomato line, For exumple in the US

in August, 1971, Fancy California peeled tomatoes
in juice were quoted at £4.35 per case of 24 No,
303 cans (24 cans per case; 432 grams per can),

At the same time, tomato juice was selling rfor

$3 per case of 12 46-ounce cans (12 cans per case;
1306 grams per can), These prices are of value
only for comparative purposes,

- 70 -



At the price quoted the whole peeled tomatoes
hzve a value of $0,0157 per ounce, while paste
has a value of $0,0187 per ounce, Howsver, from
a ton of fresh tomatoss we get 20,512 ounces of
canned tomatoes for a velue of $322 per ton of
raw fruit; while from a ton of fresh tomatoes

we get 5,888 ounces of paste for a value of $110
per ton raw fruit, Lebor intensity is somewhat
higher for canned tomatoes than for paste, Capi-
tal requirement is lower for camned tomatoes due
to the high cnat of the evaporator required for
paste manufacture,

OTHER CANNED VEGETABLES

The proceasing line for tomato produtsis can
handle a few other vegetables; however most vege-
table processing requires special 2quipment suited
to each product., Broadening the canned vegetable
product line is properly a management decision to
be made on the basis of market opportunity - when
and if such opportunity develops. No attractive
market opportunity for other canned vegetables

was discovered during the Survey,

One of the major problems facing Jordan in market-
ing canned vegetables is that it is not in posi-
tion to offer a full-line of products, In most
European countries and in the United States the
market is dominated by international companies -



Monarch Libby etc, — which offer twenty or
thirty varieties of canned goods to the retail
dealer, The retailer offers the customer an
imposing selection of uniformaly good products
80ld under one lable,

Jordan will do well to specialize in canned
tomato products for the near temm,

RECONSTITUTED PRODUCTS

Production of fruit drinks and nectars can be

started very early in the life of the proposed
enterprise as cash generators, Volume of pro-
duction will be geared to the domestic market,

Reconstituted products are easy to produce;
market demand generally grows with availability
of the product,. Reconstituted products will pro-
vide quick cash flow to support the early stages
of the operation,

Reconstituted products complement most seasonal
products and can be used to carry overhead and
train production and sales staff for more complex
operations,

Some products will be sold in export for a few
years, However, it should be noted that capital
requirements for a reconstituting plant and equip-
ment are minimal, Any country that offers an att—
rative export opportunity for Jordan can easily
enter the business as a compatitor,.
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PERMENTED VEGETABLES

Fermentad pickles and olives are selected to
£i11 what appears to be a growing vacuum in
supply to export markets,

A supply of rew fermenting vegetables is already
available in Jcrdan, It is estimated that export
demand will have built up sufficiently by the
fourth year to warrant an operation in Jordan,

Due to their manufacturing characteristics they
are a good co-product fit with other, more sea-
sonal production, In semi-finished (salted) state
they have long shelf-life. Final processing can
be done when other products such as tomatoes are
ne longer being produced,

Olives are a long-range products, It will take
eighv to nine years to bring the agricultural
development to a point where a reliable supply
of raw material is available, Once operating
however the te%le olives line should contribute
substantially to the success of the company and
to the economy of Jordan,

DRY-PACK PRODUCTS

like reconstituted products dry-pack production
can be started easily, with low capital invest-
ment, consuming imported materials. The market
survey however did not show sufficient demand
available to Jordan for these products to warrant

incorporating them in the proposed enterprise,
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A market may develop however, and company manage-
ment shou}d be alert to exploit it, if this ococurs,
For this reason pack dry products process descrip-
tion is included in the Report.

Tomato Paste Line

Process description - Paste and Juice

Dry Sorting

During times of high mold count, or when tomatoes

are of poor quality, dry sorting is a good practice,
The fruit is dumped on a conveyor, preferably a
roller conveyor, prior to being wet, Green, decom-
posed, moldy, or otherwise unsuitable fruit is dis-
carded and not introduced into the processing line,

It is easier for sorters to detect unusable fruit
when it is dry, This practice also reduces conte-
mination of the processing equipment with mold, yeast,
and bacteria,

Dumping

This operation involves getting the fruit from the
field boxes into tlie processing stream, PFacilities
should be provided fcr washing the containers prior
to their return to the field for reuse, Generally

a plastic box or one constructed of some impervious
material which will not abvsorb tomato juice and which
is easily washed and sanitizea should be used, This
is to prevent mold buildup on the containers and sub-
sequent inoculation of good fruit with mold and yeast
spores.
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Generally a system of convaying the boxes through
8 tunnel about 10 feet long equipped with 80-100
pei water pressure sprays will effect excellent
cleaning of the boxes,

The first step in washing the tomatoes involves
a soaking treatment, The tomatoes are discharged
from the drysorting conveyor into the sosk tank,

The purpose of the soak is to wet and loosen soil
and decomposed material and decayed fruit so as

to reduce the load on the spray washer, The soak
tank should be siged to result in a 4-6 minute
exposure, Further efficiency in the cleaning action
will result from use of some means of agitating the
fruit and water, such as the use of compressed air,
steam, or paddles, A continuous supply of fresh
water to the soak tenk is essential, A false bot-
tom is highly recommended to permit continuous or
at least periodic removal of the accumulated soil,
Soaking the fruit prior to spray washing may be
omitted if the fruit is flumed from the receiving
yerd to the plant so that the fruit is soaked for
4-6 minutes,

Spray Washing

Following the soak washer the tomatoes are elevated
to the spray washer which consists of a roller
driven conveyor belt of flexible steel mesh equipped
with over and under sprays. An alternative to this
system is to provide a roller conveyor which turns
the fruit under the sprays. If this type of conve-
yor is provided, only overhead sprays are required.
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The spray washer should be equipped with flat and
solid cone type nozzles placed approximately 6"
apart center to certer, Best placement is flat
spray followed by solid cone alternating through
the washer, The washer should Le operated at bet-
ween 100 and 200 psi and 1,5 and 2.5 gallons of
water per minute per nozzle, Generally a washer
delivering a total of 90 gallons per minute will
effectively remove soil, mold, decay, and yeast

at these pressures if the fruit is turned at 6 to
10 revolutions per minute uwinder the sprays and
exposure time in the washer is a minimum of 3 minutes,
When excessively dirty or decayed fruit is being
run, the belt should be slowed so that time under
the sprays is extended to 6 minutes in order to
keep the mold count within acceptable limits,

Sorting and Trimming

The fruit is passed over a conveyor which turns the
fruit at about 6 revolutions per minute (rpm). De-
cayed fruit not removed during dry sorting is dis-
carded, Small areas of decay, discoloration, green,
sunburn, etc,, is cut away and discarded, All stems
should be removed if any persist at this stage,
Green areas and stems are particularly troublesome
in the paste line as the chlorophyll turns brown
upon heating, seriously lowering the color of the
product,

Chopping and Pre-Heating

The washed, sorted, and trimmed fruit is conveyed
into the chopper, From the chopper the crushed
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tomatoes are pumped ¢o a pre-heater where it is
heated as rapidly an possible to 200 to 210° F.

The chopper essentially consists of a circular cr
tubular shell with a feed hopper. A circular
stationary grid type shear plate and rotating
cutter are located at the discharge end of the
screw, The standard construction is with a 3-
blade cutter, Whole tomatoes are conveyed into

the hopper and fed into the rotating screw, The
product is conveyed forward by the screw and for-
ced through the openings in the shear plate, A
rotating cutter cuts the tomatoes into small pieces
as they are extruded through the discharge end of
the shear plate., The product is discharged directly
into or is pumped to the finisher, PFor the purpose
of estimating electrical requirements a pulper with
abocut the capacity we are concerned with would re-
quirc an 8-10 H,P. electrical motor,

Pulping and Finishing

From the pre-heater the chopped tomatoes are con-
veyed to the pulper which is equipped with a 0,060
inch screen, The pulper is designed to separate
such materials as seeds, skins, fibre, and other
undesirable material from the tomato pulp . The
pulper is equipped with paddles which force the
pulp through the screens while the undesirable
material is forced out through the discharge gate.
Product recovery is controlled by adjustment of the
tail-gate pressure, adjustment of paddle clearance
in relation to the screens, and ajustment of the
paddle angle as related to the shaft, A pulper with

5=-10 tons per hour capacity will require about a
10 H,P, motor,
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Essentially the only difference between the
pulper and the finisher is the screen used,
When a 0,060 inch pulper screen is used, gene-
rally a 0,027 inch finisher screen will result
in an exeellent product, Power requirement for
the finisher is usually about 0,75 per cent of
that required for the pulper,

The pulped tomatoes are pumped or gravity flowed
from the pulper directly into the pipe inlet to

the finigher, The effluent is forced through the
screens by the rotating paddles while the spent
pomace is forced out of the chamber through the
discharge gate. Yield control is regulated essen-
tially the same as for the pulper, High yields in
both the pulper and the finisher must be balanced
with quality factors such as product color and
black specks,

After finishing, the product is pumped into an accu-
mulation tank equipped with a coil or jacket where-

in steam at 125 psi is used to bring the product
to 190° F and hold it at that temperature.

Concentration

From the surge tank the pulp is pumped into the
cacuum pan where it is concentrated., The Food and
Drug Administration of the U,S. requires that Tomato
paste be concentrated to at least 25% salt free
tomato solids, A savings can e realized in package
costs by concentrating the pasnie to higher concen-
tration as illustrated by the following ratios:
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if we concentrate to 26% paste, the yiel¢ will
be 57 No. 10 cans of paste, while by concen-
trating to 36% solids the yield would be 36 No,
10 cans, By saving 21 containers per ton, a
significant saving results.

During concentration in the vacuum pan it is
important that the product temperatuxe be held
at 150o F or lower to prevent damage to the color,

Mixing and Filling

From the vacuum pan the product flows to a mixing
tank having about a one hour capacity., The pur-
pose of this tank is to blend from the vacuum

pan which will inevitably fluctuste in concent-
ration from time to time,

From the mixing tank the product is pumped to

the heater where it is brought to 200° P for
filling and can closing., It is essential that

the product be filled at not less than 195°F so
that the sensible heat in the product will pasteu-
rize the inside of the containers,

The filled and closed cans snculd be held at least
three minutes prior to cooling to permit tiume for
the heat of the product to pasteurize the inside
of the containers,

Cooling
After three minutes from the time the cans are

filled and closed, they should be cooled to a
product temperature of about 100°F or near body
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temperature, The cans may be labeled and cased
directly or cased and held bright and labeled
as orders are received,

Tomato Juice

The procedure for making tomato juice is the
same as for paste through dumping, dry sorting,
soaking and spray washing, sorting, and trimming,

Chopping

A hot break is used to produce a tomato juice
with good yields in terms of cases per ton of
juice with good viscosity and mouth-feel, The
tomatoes may be chopped and pumped immediately
through a tubular heat exchanger designed to
bring the temperature up to 190o to 200°F. An-
other system which is acceptable is to mount a
tomato crusher directly over a batch tank and

to let the crushed fruit drop directly into the
tank, The tank.should be equipped with a steam
coil which is turned on as soon as crushed Iruit
and juice covers the coil., Subsequent crushed
tomatoes drop directly into the hot crushed toma-
toes which are maintained at 210 to 212° F or just
below the boiling point, Heating the crushed or
chopped tomatoes as quickly as possible is useful
as this will destroy pectinolytic enzymes which
very quickly break down tomato pectin unless they
are inactivated, Breakdown of the proto pectin
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and pectin to shorter chain length pectin sub-
gtences would result in loss of viscosity in
the juice, Hot breaking the tomatoes also en-
gures a higher case yield per ton of juice,
Heating the product also tends to drive out air
and as a result reduces oxidation of ascorbic
ecid (Vitamin C).

If good juice varieties are used, the yield should
be about 230 gallons of product weighing 8.6 pounds
per gallon per ton of fruit,

Pulping or Juice Extraction

Once the crushed tomatoes have been heated to
200°F - 210°F they are pumped directly to the
juice extractor which operatee essentially the
game as the pulper end finisher described for
paste manufacture; however, the screen size in the
tomato juice extractor is usually 0,020 or 0.033
inch diameter perforations, A typical extractor
will require a 5 H,P, motor to extract about b to
10 tons of tomatoes per hour,

From the time the fruit is crushed and pre-heated
the temperature should be maintained above 140°F
as thermophilic spre forming bacteria can grow at
temperatures from ambient to 140°F.

If equipment is available to do so, it is useful
to deaerate the tomatoes as soon after they have
been crushed as is practical, The removal of the
occluded and dissolved air may be accomplished by
subjecting the tomato pulp to a vacuum of 15 to
25 inches in a good deaerator,
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By removal of the air, oxidation of the tomato
constituents is held to a minimum, The most
noticeable benefit is the conservation of the
vitamin ¢, After efficient removal of air, to-
matoes can be held at high temperatures with no
substantial losses of this vitamin, Color and
flavor are also protected by deaeration, Even
though deaeration has not been carried out immed-
iately after breaking the fruit, some benefit will
acerue from deaeration after pasteurizaticn, This
will prevent foaming in the filler bowl, I'lash—-
ing the juice back to atmospheric pressure after
high temperature short time (HTST) pasteurization
will reduce the temperature to the proper filling
temperature and deaerates the juice at the same
time, After pasteurization a 10-15 inch vacuum

ig sufficient to accomplish deaeration,

All delivery lines to and from the pasteuriZer,
flash tanks, and filling equipment should extend
to a point below the surface of the liquid to

prevent reaeration,

Salting

The extracted juice is pumped directly from the
extractor outlet to a batch or surge tank, Salt
is added at the rate of 5 pounds to bulk granu-
lated salt per 100 gallons I juice, The juice
should be continuously agitated and be maintained
at from 150 to 190°F to ensure getting the salt

into solution,
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An alternate method of salting is to use either
bulk or pellet metering machines which deposit
the proper amount of salt into each can either
before or after the juice has been pasteurized
and filled into the cans, When salt dispensing
machines are used there is usually a problem of
"gkips" or cans which do not have salt added.
Of course, with the batch salting method there
is some risk of an entire tank not having salt
added unless management is alert and quality
control procedures are established and followed,

Pasteurization or Processing

The hot juice is pumped directly from the surge
tank to the tubular heat exchanger, While juice
from one salt tank is being pumped through the
pasteurizer another tank is being filled and salt
added. It is essential that a constant supply of
juice be fed to the heat exchanger as it is essen-
tially a continuous operation and any shutting
down necessitates clearing the product out, clean-
ing the pasteurizer and starting up again, The
pasteurizer consists of three sections which are:
i, Come-up
2. Holding

3. Cooling
The juice is rapidly brought up to 250°F in the
come-up section, It is then held at 250°F for
about 0,7 minutes which is sufficient to kill the
spores of Bacillus thermoacidurans, the major
organism of concern in tomato juice, This is an
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aerobic, spore forming, rod-shaped, heat and acid
tolerant bacteria which causes flat-sour spoilage
of tomato juice, So long as the pH of the juice

is below 4,5 there is no need for concern about
Clostridium botulinium and the 0.7 minutes at 250°F
will render the product safe,

From the holding section of the pasteurizer the
product flows through a cooling section or is
flashed back to 205 te 210°F,

Filling

The juice is pumped from the heat exchanger directly
to the filler bowl, The empty cans are fed to the
filler where each can is centered under each valve
on the individual 1lift pads which raise the cans
until they come in contact with the valve seal
plates which seal the top of the cans, The juice
flows by gravity into the cans until the 1lift pad
lowers trhe can and closes the valve, The cans are
then conveyed to the cun closing machine and the
lids are double seamed onto the cans,

The temperature of the juice in the filler bowl
must be maintained at a minimum of 205°F,

Holding

Holding the filled closed cans sufficient time to
ensure pasteurization of the inside of the cans is
of the utmost importance, Tor large cans such as
2-kilo cepacity, a closing temparature of 190 to
195°F is suificient to provide for container past-
eurization if the cans are held not less than three
minutes after closing and prior to cooling,
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For smaller cans, slightly higher closing tem-
peratures such as 195 to 200°F are recommended,

If it is necessary to wash the outside of the cans
after filling and closing, water at not less than
200°F should be used. The incidence of spoilage
is generally higher in the smaller can sizes as
the ratio of can surface to volume of juice is
less, so the rate of cooling is more rapid in the
smaller cans, If some cases it has been necessary
to provide a cover over the holding track so that
small cans may be held in an atmosphere of flowing
steam at about 210-212°F during the three minute
hold.

Cooling

At the end of the three minute hold, the cans should
be cooled by use of clean, potable chlorinated water
as rapidly as possible to about 100°F. They may be
conveyed through the labeler and cased or cased
bright (with no label) and labeled at time of ship-
ment, Obviously it is more economical to label,
case, and seal the cases on a continuous basis at
the time of packing,

Equipment and Plant Cost

NB: Annex B indicates the cost, delivering time,
conditions of sale, and utility requirements
for a Tito Manzini & Figli tomato paste plant,
This plant was discussed item by item by the
food technologist on the MINER team and Mr.
Ferari, technical director of Manzini, and
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the equipment will fulfill the requirements
for good tomato paste manufacture as covered
elsewhere in this report.

The paste line is capable of processing 192 tons

of raw stock in 24 hours or 8 tons per hour with

an output of about 1,26 to 1.33 kgs, per hour of

cold break tomato paste at 30% solids., When and

if hot break paste is manufactured, the capacity

of the plant decreases by about 20 to 25%. Thlis

reduction in capacity has probably been the main

factor in preventing European and Middle Eastern

processors from using a hot break as is generally
the case in North America,

In the cold break system the tomatoes are washed,
sorted, trimmed, scalded and cycloned (pulped)

to separate pulp from skins, seeds, and cores.
The cyclone juice is accumulated end held until
concentrated, Conditions of kolding are condu-
cive to enzymatic pectin breakdown and as much
as 9% of the pectin may be broken down to the
extent that it contributes little to pulp vico-
sity.

By contrast in the hot breask method, the tomatoes
are washed, csorted, trimmed, and crushed directly
into a vat of boiling tomatoes so that the tem-
perature is rapidly brought to enzyme inactivation
temperature (160° to 175°F). The crushed tomatoes
are then cycloned and the pulp is concentrated.
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This method prevents loss of pectin and results

in dissolving some ¢f the soluble gum-like sub-
stances from the tomato seeds, Retention of

the pectin and the gums results in higher vis-
cosity of the product at comparable tomato-solids
content, When the hot break method is used, great
care must be exercised in keeping greenish fruit
out of the break-tank as cooking the tomatoes
prior to extraction results in objectionable co-
lor from chlorophyll.

Table 17 shows the cost of the plant in Italian
lire and the corresponding figure in Jordanian
dinars on the basis of 52,00 per JD and 624,75
lire per dollar US. The cost of the paste plant
FOB the Italian port is 66,651 JD.

Tableld indicates the cost of the plant plus
freight to Agaba, the cost of the land, building,
and office and laboratory equipment,

Cost of freight from the Italian port to Agaba
is estimated at 3,536 JD, but this figure needs
to be reconfirmed close to the time of implemen-
tation., Including freight, the Manzini line is
70,307 JD.

A building of about 3,000 square meters would be
required on at least a 40-dunum plot of land,
More or less land would be required depending on
regulations concerning method of waste disposal
used, Cost of the land is estimated at 1,575
dinars and cost of the building at 12,000 JD,
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(1)

(2)

Land costs are b?igd on previous estimations
made by Sherbini,  "and the building cost on a
conference with representatives of the Shahin
Engineering Company, The building would be of
concrete block with a poured concrete floor,
tiled walls, concrete roof, poured concrete
machine pads, electrical wiring, sewage piping
and SJloor drains, and all windows and doors

with screens,
(o}

Figure 3(3%dicates the utilities required for
the Manzini paste line, The plant will utilize
5,240 kg, per hour of steam, Figure 4(%8 a quo-
tation for a package boiler manufactured by
Clarke Chapman - John Thomson, Ltd,, of London,
England, The boiler has a capacity of 9,000 kg,
per hour of steam and costs 12,243 British pounds
(10.5623 JD) delivered to Agaba, Jordan, includ-
ing insurance, This provides tlie steam require-
ments of the Manzini paste line plus a 70% sur-
plus for expansion, wasted steam, end other uses,

The boiler requires 220-volt, 3-phase, 50-cycle
electricity and is suitable for use up to 2,000
feet above sea level at &24% efficiency. At
higher.elevations, efficiency would be lowered,
but the excess capacity of the present boiler
above the 524 kg./hour of stzam required by the
Manzini line would compensate for added elevation,

Sherbini, A. A, El. An Economic Study of the Establishment
of a New Tomato Paste Plant in Jordan, UNSF, ANC, Amman,

October 1969,

See ANTFX B
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The paste line requires 185 cubic meters of
water per hour and all the electrical equipment
represents about 121 horsepower of energy.

Delivery time for the paste plant is 150 days
from receipt of the order and financial docu-
ments, Payment must be 20% of the cost with
the order and 80% by irrevocable, confirmed
liberatory letter of credit to be established
at the time ths order is placed, The cost of
a Manzini engineer will be charged to the pur-
chase of the plart at the following conditicns
to aid in construction and start-up. The pur-
chaser will provide the following:

1. A prepaid air ticket to and return
from Parma, Italy, to Amman, Jordan,

2. All other travel expenses of the engi-
neer to be reimbursed,

3. TFree board and lodging.

4, Payment to Manzini of 17.2 JD for each
day the engineer is away from Parma,

5. Payment to the engineer of 0,71 JD poc-
ket money for each dzy he is in Jordan,
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TABLE 17

The cost of & Manzini tomato
paste plant FOB Italian port

Item: Lire JD's
Thousands

Preparation Equipment 22,710 13,000
Iron scaffolding, juice extrac- ' _

tion 615 466
Metal cabinets for electric '

motors, prep, I bbo 503
Seed seperztion equipment 3,470 2,214
Juice vat with automatic controls 600 343
Juice pump 430 246
Continuous evaporator 50,400 26,600
Swept surface heat exchanger 6,155 3,530
Canning unit (Closing machine) 13,560 7.590
Sterilizer, cooler, dryer 15,355 8,675
Roller table for manual casing 160 103
Metal cabinet for electric

motors II 1.065 609
Tubing 950 543
Totals 116,990 66,551
Kote: 1750 lire = 1 Jordanian dinar,
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TABLE 18

The cost of the paste plant, the
building to house it and the land

Ttem: Cost in Jordanian Dinars
Pagste plant including freight 70,387
Land 3,150
Building 12,000
Office and lab equipment 2,499
Miscellaneous 1,500
Total 89,536
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c. Labor Requirements

Tomato Paste

TABLE 19

Job Men Wom .n Super- Total Rate Cost
visors Per Per

Day Day

Receiving 1l 1l 800 800

Dumping 2 2 700 1400

Sorting & trim-

ing 10 1l 11 800 9200

Chopping 1 1l 920 920

Seed seperation(l)

Pre-heating 1 1 920 920

Extraction and

finishing 1 1 920 920

Evaporator 1l 1 2 1200 2400

Heat exchanger 1 920 920

Can filling

Can closing 1 1l 800 800

Case packing T 7 800 800

Labeling

Case sealing 1 1 700 700

Warehousing 1 1 1200 1200

Totals 11 17 2 29 25780

(1) See seed plant
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d. Production Schedule

Tomato Paste First Year

0.164 pounds product/lb, raw wgt., X 2000 No,/ton = 368 No,
paste per ton raw weight,

360 No. paste/ton raw fruit X 9000 tons = 3,312,000 lbs.
paste produced the first year.

3,312,000 No,/year/paste < 45 day operatio per year =
73,600 No./day (24 hrs, operation/day).

73,600 Ko,/shift « 24 hrs/shift = 3,067 No./hour/paste
production,

3067 No paste/hour + 0.184 No. paste/pound/rew tomatoes =
16,666 No,'s raw produce/hour,

166,666 No./raw prod,/hr. £ 2000 No./ton = 86,33 tons/hour

line capacity.

3067 No. paste/hr. X 454 gms/lb, = 1000 gms/kilo = 1390 kilos/
hour production,

16,668 lbs., raw weight/hr. X 454 gms/1b, = 1000 gms.kilo =
7567 kilos/hour raw tomato input.

1390 kilos paste/hour X 8 hrs/shift X 135 shifts/year = 1,501,200
kilos product/year.

14 cases/ton raw wgt, X 8.33 tons/hr, = 117 cases/hour,

TOMATO PASTE SECOND YEAR

368 No. paste/ton raw tomatoes X 12,000 tons raw fruit = 4,416,000
1bs/paste second year,



4,416,000 No, paste/yr, + 60 operating days = 73,600 No,
paste/day fourth year.

73,600 No./paste/day = 24 hours = 3067 No./paste/hr,

3067 No, paste/hr, « 0,184 No, paste/pound raw tomatoes =
16,666 No., raw produce/hcur,

4,416,000 No./paste/second year = 2000 No,/ton = 2208 tons
paste second year,

4,416,000 No, paste X 454 gms/lbs, + 1000 = 2,004,564 kilos
paste second year,

TOMATO PASTE THIRD YEAR

368 No, paste/ton raw tomatoes X 15,000 tons tomatoes =
5,520,000 pounds paste third year,

5,520,000 1bs/paste & 75 operating days = 73,600 No, paste/
day third year,

5,520,000 lbs/paste = 2000 1lbs/ton
year,

2760 tons paste third

5,520,000 lbs/paste x 454 gms/1b,
paste third year,

1000 = 2,506,060 kilos

TOMATO PASTE FOURTH YEAR

366 No., paste/tons tomatoes x 20,000 tons tomatoes = 7,360,000
pounds/paste fourth year,

7,360,000 No!s/paste = 100 operating/days/yr., = 73,600 No,
paste/day fourth year,
7,360,000 No./paste = 2000 = 3660 tons paste fourth year,

7,360,000 No, paste X 454 gms/lb, = 3,341,440 kilos paste/
fourth year,
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3.

Canned Whole Peeled Tomatoes

a,

Process Description

Scalding
Tomatoes for canning are prepared as described

for paste through steps 1-3. After having been

dry sorted, soaked, and spray washed the tomatoes
are scalded for peeling, This may be done by con-
veying the tomatoes through a commercial peeler
which uses hot sodium hydroxide in solution to
loosen the peel, by passing the fruit through a
steam atmosphere or hot water, Scalding loosens
the skin so that it can be easily removed from

the tomato by hand or machine, Generally scalding
for 30-40 seconds in water at 212°F or flowing
steam will be sufficient., Over scalding should be
avoided as it will soften the fruit excessively,
Immediately after scalding the tomatoes are sprayed
with ambient temperature water to loosen the skin
and to cool the fruit so it can be handled by the
peelers,

Peeling

The tomatoes exit from the scalder onto a conveyor
belt which carries the tomatoes past the peelers,
The fruit suitable for canning whole is selected,
peeled, and placed on trays., Generally the peelers
are paid a fixed amount for each tray of peeled
tomatoes; so, a record must be kept as to how many
trays are filled with peeled tomatoes by each pee-
ler. This can be done by attaching a %ag to the
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peeler's station and punching a hole through

the tag each time a tray of peeled tomatoes is
removed from the peeling station and taken to

the filler. Usually a very fancy whole tomato
pack will be made by hand peeling, If the wmarket
is for less than fancy whole quality, a sodium
hydroxide peeling machine will do an acceptable
job,

Tomatoes not acceptable for peeling continue down
the conveyor belt and into a chopper and pulpur
where they are converted into liquid packing media
to be added to the whole tomato cans,

For most of the round types of tomatoes the cores
are removed, However, some of the Italian type
tomatoes are peeled end canned without coring,

Filling

The peeled tomatoes may be filled by hand or by
machine, Semi-automatic hand pack fillers are
satisfactory for packing second quality tomatoes,
but fancy whole tomatoes are usually packed by
hand, Generally the can should be filled with as
many tomatoes as can be put in it without crushing
the fruit,

Bulk salt or salt tablets should be added to each
can so as to be equal to about 0,5% of the net
weight of tomatoes and juice, If bulk sali or
tablets are used, the salt should be added into
the bottom of the empty cans before the tomatoes
are added, If placed on top of the tomatoes after
they have been put in the cens, a portion of the



salt may be lost either by being blown off by

steam, lost during exhausting, or by being ex-
pelled by the head-spacer just before the can

is closed,

Small amounts of calcium chloride is often used

to firm the tomatoes., Generally calcium not to
exceed 0,026% of the net weight of the can contents
will result in good but not excessive firming of
the whole tomatoes, Tablets are available which
contain both the sodium chloride needed for sea-
soning and the calcium chloride required for firm-
ing. In many countries it is necessary to so in-
dicate on the label if calcium chloride is added

to tomatoes. Various calecium salts such as calcium
sulphate, calcium citrate, and mono-calcium phos-
phate have been used, but the most commonly used
source of calcium for firming is calcium chloride,

It is generally thought that the calcium combines
with the pectic substances in the middle lamella
of the tomato fruit cells and forms calcium pec-
tinate which is incoluble and which imparts firm-
ness to the tomatoes, Regardless of the precise
mechanism an abundance of scientific data and
practical experience has shown that the treatment

works,

Orce the tomatoes and salt have been put in the
cans, sufficient hot tomato juice is added to
cover the peeled tomatoes, This packing media
should be at a minimum of 200°F when placed in
the cans. The cans should be washea with 160°F
water and inverted in a can twist before they are
conveyed to the filling station,
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Bxhausting

This involves conveying the filled unclosed
cans through a steam box operating at 190o to
200°F. Large cans should be exhausted about

10 minutes but small cans need only 5--6 minute
exhaust., Exhausting of small cans may be omit-
ted if a steam flow closing machine is used.
Exhausting drives out air dissolved in the juice
eand from the internal regions of the fruit and
also heats the tomatoes thoroughly. This prac-
tice aids in development of adequate vacuum in
the can after it has been closed, processed,
and cooled,

Closing

The cans are conveyed directly from the exhaust
box to the closing machine where the 1lid is double
seamed on, A jet of steam is forced into the head-
space of the can just before the 1lid is put on,
When the entrapped steam condenses and the product
cools a vacuum is generated in the can, Exclusion
of the air and development of a vacuum of at least
5 inches of mercury will result in longer shelf-
Jife of the product and permit shipment of the
cans to areas of higher elevation and lower atmos—
pheric pressure without swells developing,

Processing

This is easily the most important single unit
operation in canning whole peeled tomatoes, Even
though all other steps are done properly and pro-
cessing is not adequate the entire pack will spoil,
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It is esseniial that no delay occur between can
closing and processing. Tomatoes may be processed
in stationary retorts by use of steam, in contin-
uous cookers filled wilth boiling water or in con-
tinuous roll-through type retorts., Only the lower
product should be processed in the roll-through
retort as it tends to damage the fruit,

Regardless of the method of processing tlLe cans
should be brought to a center temperature (CT) of
at least 195°F for still retorts and 200°F for
agitating cookers if they are water cooled, A
temperature of 180°F (CT) for still retorts and
190°F for agitating retorts is satisfactory if

the product is to be air cooled, When canned
tomatoes are air cooled they retain the heat lon-
ger so that some of the bacterial destruction occurs
during the cooling period. Generally 45 minutes

in water at 212° F will be sufficient to bring a
3-3/16% diameter x 4-4/16" high can of tomatoes

to the required center temperature, but this should
be used only as a guide and frequent tests should
be run to determine the exact time and temperature
required to result in a CT of 195°F in the size of
can being packed,

Cooling
The cans should be cooled as rapidly as possible
after processing to about 100°F, It is important
that rough handling of th. canned tomatoes be avoid-
ed from the time they are processed until they are
cooled as they are easily broken while hot,
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Adequate cooling prior to casing is essential,
Some of the cooling occurs by radiation of heat
which is practically stopped by labeling and
casing., The continued high temperature under
such conditions causes softening, loss of normal
color and flavor, and darkening of the product,
Cooling must not be carried too far, however,

If the cans are cold they will fail to dry and
rusting will result, Cooling to about 100°F will
permit the can to dry, but will not result in
product damage,

Water used in cooling cans of food should be
clear potable chlorinated water, Some degree of
breathing occurs with all canmned foods, When the
can comes out of the retort the contents are hot,
When the can drops into cool water the steam in-
side the can condenses, the product cools, and a
vacuum is produced inside the can very quickly,

Since the sealing compound in the 1id has not had
a chance to "set" very minute amounts of cooling
water may be drawn into the cans. Unless such
cooling water is chlorinated, spoilage micro-
organisms will be drawn into the cans and spoil-
age wiil occur,

Labeling and casing is carried out as described
for paste,
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b, Labor Requirements

Peeled Tomatoes

TABLE 20

Rate Cost
Job Men Women Super- Total DPer  Per

visors Day Day

Receiving(l) 500 OO
Dumping 1l 1l 700 700
Spray washing 1l 1l 700 700
Scalding 1 1 1 700 1900(3)
Peeling 217 1 26 soo 2260 (3)
Chopping‘2) 10 10 700 7000
Packing 1l 1l 920 920
Media filling 1l 1 600 &00
Can closing 1 1 > 800 2260 (3)
Retorting
Cooling 1l 1l 920 920
Labeling 1l 1 700 700
Case packing 1l 1l 600 600
Case gluing 1l 1l T00 700
Warehousing
(Lift truck op.) 1 1 00 600
Totals 11 37 3 51 6954

(1) Handled by paste tomato receiving man
(2) Handled by paste line labor and supervisor
(3) Supervisors JD 1200/day included in cost per day.
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c, Anmual Production Schedule
CANNED TOMATOES FIRST YEAR

0.641 pounds canned/1b, fresh weight X 2000 lbs/ton = 1282
lbs, canned per ton fresh weight,

1904 tons raw weight/year X 1262 lbs. canned/ton = 2,400,928
lbs, canned,

2,440,920 1bs, carned/yr. = 1220 tons of canned tomatoes
first year,

2,440,926 1lbs, canned X 454 gms/lb, + 1000 + 1,106,181 kilos
canned first year,

1904 tons raw tomatoes first year = 100 shifts = 19,04 tons/
shift raw weight,

19.04 tons/shift & & hrs./shift = 2,38 tons/hour first year,

2.3t tons/hr. X 55 cases product/ton = 131 cases/hour pack,

CANNED TOMATOES FOURTH YEAR

0.641 1lbs., canned/lb. raw wgt. X 2000 lbs,/ton = 1282 lbs,
canned/lb, fresh wgt,

3606 tons/raw wgt./yr. X 1262 1lbs, prod/ton = 4,874,164 lbs,
product,

4,874,164 lbs/yr. prod, = 2000 = 2437 tons prod./yr. fourth
year,
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4,874,164 1bs, X 454 gms/1b, * 1000 gms/kilo = 2,212,870
kilos/product fourth year,

3808 1bs, raw wgt. = 200 ghifts/yr. = 19.04 tons/shift.

19.04 tons shift = 8 hrs, shift = 2,3b tons/hr, fourth year.
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4, Reconstiicuted Products Line
a, Procens Description

The procedure for packing reconstituted drinks
and nectars is relatively simple and the machi-
nery inexpensive, The raw materials are pur-
chased either as cenned or frozen concentrates,
Generally, two stainless stell reconstitution
tanks of about 600 to 1,000 US gallons are pro-
vided, Concentrate is placed in the tank and
water is added to produce the single strength
concentration of the product being produced,

For example, in the case of peach nectar the
concentrate containers are cleaned before open-
ing to avoid contaminavicn of the batch, If the
concentrate is in tin cans, they are washed, and
if in frozen product packages the outer layer is
stripped off before the product is brought to
the reconstitution area., Regardless of the so-
lids content of the concentrate, sufficient
water is added to result in a finished product
with 14 to 15% solids and a pH value between

3.6 and 3,9, It is a good practice to add suffi-
cient ascorbic acid to result in 45 to 50 milli-
grams of vitamin C‘per 6 oz, serving,

A typical formula which could be used to initiate
development of a formula and packing procedure
is as follows:

Peach concentrate, 21 - 23° Brix ....880-805 1bs.
Sugar, sucrose, dry ...I...'.........695-705 lbs.
Citric aCid 20608 000008 C00C0CCSSLOGEOBROEOEOTDNOSGE 8-8-1/2 lba'
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Ascorbic acid (vitemin C) ...... 2-2-1/4 1bs,

Cellulose gum or other stabilizer, 2-1/2-
3-1/2 1bs,

Water ....eveeesesecsansessasssss Lo make T00
US gallons,

Single strength juices, sauce, catsup, vegetable
juice cocktail, and soup are some of the products
reconstituted from tomato concentrates,

Soft drinks, supplementing the traditional tea

and coffee, are popular liquids among Moslems

and others who abstain from using alcoholic
beverages, Pepsi-Cola locally bottled from

water, sugar, ard flavored syrup, has become a
popular drink with such people all over the world,
Without local manufacture, the freight costs of
water and glass would have made these products

so costly and sales volumes so low that they could
be enjoyed by only a few,

Food technology has enabled fruits and vegetables,
also high in water, to be concentrated in low
cost growing areas for reconstitution (water add-
back) closer to the consumer, The remanufacturer,
can avoid the complexities and difficulties con-
cerned with growing and primary processing and,

in a like manner and without special franchise,
achieve freight savings and other adventages
similar to the system involving Pepsi-Cola, This
system allows pear and peach nectar to be manufac-
tured in Panama, pineapple-grapefruit drink in
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the northern United States and tomato catsup

to be made in Germany, even though their cli-
mates do not permit these respective crops to
be grown locally.

Jordan and other Arab nations import large
quantities of juices, nectars, fruit punches,
etc, The capitel requirements for reconsitut-
a wide variety of such products is low, opera-
tions are simple and require minimal management
experience, Manufacturing is non-seasonal and
can be scheduled to meet demand; consequently
storage costs are low,

Once a batch has been mixed in one tank, it can
be further processed and canned while a second
batch iy being formulated in the other 100-gallon
tank, It is a good idea to complete the formu-
lation, check viscosity, pH, Brix, and vitamin

C content, and make any adjustments required to
bring the batch within acceptable cut-out stan-
dards, The product is then pumped through a
homogenizer to ensure good mixing and to produce
a smooth product with good body and texture.

The product is then run through a tubular heat
exchanger and pasteurized at 230°F for 30 seconds,
then flashed back to ambient pressure tor deae-
ration, The netar is filled into plain body tin
cans and closed with F enameled lids or equivalent,
If the lines are capable of gentle can handling,
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80 pound plate with 100/25 tin coating will be
satisfactory. The closed cans are held at least
3 minutes and not over 5 to ensure pasteurization
of the cans and lids, They are then quickly
cooled to 100 - 110°F, labeled, cased, and stored.

Generally, fruit juices, fruit juice drinks, and
nectars are packed in small cans, with which it

is reasonable to expect a speed of 150 cans per
minute for consumer size or 6-ounce can (170 grams)
Taking a 0,7 efficiency factor, we have a net of
105 can per minute or 6,300 cans per hour, If the
plant runs one 6-hour shift, it will produce 50,400
cans per day or 1,050 cases per day (46 170-gram
cans per case), At 100 days of operation per year
of reconstituted fruit juices, juice drinks, or
nectars, we could pack 105,000 cases per year with
a one-shift operation. The pack of any of the
products could be expanded by operating a longer
single shift each day or by going to two shifts
each day if the product is needed and can be mar-
keted, This may be considered a minimum size
operation for a reconstitution plant,
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Labor Requirementﬁ(l)

b.
Reconstitution Line
JABLE 21
Job Men Women  Super- Total Rate Cost
visors Per Per
Day Day
Receiving 1 1l 800 80O
Operation conc, storage 1 1 1200 1200
Formulation 2 2 920 1b40(2)
Homogenization l 1 1200 1200
Pasturization
Filling 1 1 600  b0O0
Holding & cooling l 1200 1200
Labeling 1 1 700 700
Casing & case sealing
1 700 700
Life truck operator 1 1l 80O 700
Warehouse men 1 l 1200 1200
Totals T 2 2 11 10440

(1) Estimated on the basis of the fastest line speed
of 135 cans per minute obtained in the third year,
These values may be slightly high for the first
two years,

(2) Supervisor at JD1200/day included in Cost Per Day.
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c. RECONSIITUTED NFCTAR FIRST YBAR

§57,000 kilos packed X 1000 gms/kilo & 454 gms/1b, = 1,887,665
1bs, product packed first year,

1,887,665 pounde X 16 oz/1b, = 30,202,640 ounces of nectar
packed,

30,202,640 ounces nectar packed & 6 oz/can = 5,033,773 cans
packed/yr,

5,033,774 cans * 48 cans/case = 104,870 cases first year.
5,033,774 cans/year = 106 shifts = 50,335 cans per shift
packed,

50,336 cans/shift & & hrs/shift = 6292 cans per hour of
operation,

6292 cans/hr. + 60 min/hr, = 105 cans/minute.

RECONSTITUTED NECTAR THIRD YEAR

1,101,600 kilos nectar X 1000 gms/kilo 454 gms/1lb, = 2,426,431
1bs. nectar packed/third year, '

2,426,431 1bs, X 16 oz/1b, = 38,622,908 oz, nectar packed
third year,

36,022,908 oz, nectar * 6 oz/can = 6,470,465 cans nectar packed
third year,

6,470,485 cans ~ 48 cens/case = 134,802 cases nectar third
year.

6,470,485 cans/year £ 100 shifts = 64,705 cans per shift,
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64,705 cans/shift = & hrs/shift = 8088 cans per hour of
operation,

8088 cans/minute - 60 min/hr, = 135 cans/minute,
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5. Permented Pickles and 0lives Prvduction

a,

Process Description

The process for fermented green olives is
relatively simple, not requiring unusual
capital expenditures,

The green olives are washed thoroughly,
placed in tanks, and covered with 0.5 to

2.5% sodium hydroxide (lye) solution, The
lye is permitted to penetrate 2/3 of the

way from the surface to the pit in about

14 hours of ambient temperature, This results
in hydrolysis of the glucosides in the olive
and reduces the natural bitterness of the
fruit, By stopping the penetration of the
17" bvefore reaching all the way to the pit,
we retain some of the glucosides which con-
tribute to the typical flavor of the fruit.
The lye is then washed off without leaching
out all the fermnetable sugars., The fruit

is now placed in fermentation tanks in a 2%
by weight sodium chloride solution which is
gradually increased until a concentration of
8% is reached at the end of the fermentation,
This fermentation is carried out at 75° to
$0°F. The fermentetion proceeds until about
1.5% lactic acid is reached and the brine has
a pHi of not over 3.8, Fermentable sugars may
be added if the fermentation slows or stops
before the proper zcid level has been attained,
Once the fermentation has been completed, the
olives can be held in the brine until pitted
and stuffed or until they are canned,
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b. Labor Requirements

Pickle or Olive Line

TABLE 22
Job Men Women Super- Total Rate Cost
visors Per Per
Day Day
Receiving 1 1 600  &00
Dumping 1 1 2 700 1900
Washing 1 1 700 700
Fermenting 1l 1l 1200 1200
Freshening and
sweetening 1 1l 920 920
Packing in jars 10 1 11 500 9200(1)
Brining 1 1 920 920
Pesturization 1 1 1200 1200
Jar Closing 3 3 600 2400
Labeling 4 4 600 3200
Case packing 2 2 700 1400
Case sealing &
palletizing 1l 1l 600  b00
Lift truck drive 1 1 000 600
Warehousing 1 1 1200 1200
Totals 9 19 3 31 26640

(1) NB. Supervisor rate - JD 1200 - included in Cost Per Day,
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c. Annual Production Schedule
PICKLE LINE
108 tons gross processed/year X 2000 No./ton = 216,000
lbs/season gross,
216,000 lbs/season X .8 recovery = 172,800 1lbs, actually
going into jars/year.
5/8 X 16 oz, net wgt/pint jar = 10 oz. pickles/pint jar,

10 oz. pickle/jar £ 16 0z/1b, = 0,625 1lbs, actual pickle

per jar,

172,600 No pickle/season % 0,625 3/jar = 276,460 jars pro-
cessed/year,

276,480 jars/yr. & 800 op. hrs, year = 346 jars/hour line
speed,

346 jars/hr, * 60 min/hr, = 5,76 jars per minute line speed.
OLIVES

8 oz, net weight jars

5/6 X 6§ oz, net weight = 5 oz, of olives per jar,

6 jars per minute X 60 min, per hour = 360 jars per hour,

360 jars pei hour X & hours per day = 28080 jars per day.

2b80 jars per day X 100 days = 285,000 jars/year,

Note: Pitting and stuffing of the pimiento stuffed olives
would be done at the production site, Olives would be
received at the processing plant in 500 No. wooden

varrels,
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Provision has been made for pack of fermented (non-
stuffed) olives as follows,

288,000 jars X 5 oz, of olives per jar = 1,440,000 oz,

1,440,000 oz./yr. & 16 = 90,000 pounds of fresh olives
needed each year,

90,000 1lbs, = 2000 1lbs,/ton = 45 tons of fresh olives needed
per year for 100, 8 hour shifts per year.
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Processed Dry Products

Like the reconstituted products, packing of pro-
ducts such as beans in tomato cauce, red kidney
and lima beans, rice puddings, etc., offer possi-
bilities of rapid slart-up with relatively low
levels of sophistication involved from the food
processing standpoint,

These products have many attributes in common with
reconstituted fruit and vegetable products, They
are nonseasonal, require relatively small capital
investment and complement other products, They
require more experience and management skill than
reconstituted products reconstituted products but
are more simple to process than fresh food crops,
Products processed from fried cereals and legumes
rank second to reconstituted products in order of
feasibility, Other example of these products are
creamed rice-raisin dessert, rice with tomato sauce
and meat, wheat flour dessert puddings of different
flavors, for adults and babies, bottled chocolate
flavored drink, spaghetti, dips for bread and snacks,

and soups,

The following dry pack items are presently offered
for sale in the indicated sizes and prices in Jordan:

Dry Pack Items Grams net Contents Retail Price/
Fils

Red kidney beans 400 170

Lentils 400 180

Soups 300 130
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The process for packing dry pack limas, beens,
lentils, etc,, is relatively simple. 'Me dry

beans are purcnased with substantial savings on
incoming freight on the dry product, the cens,
shipping case, and labels, Essentially, the

process involves beans held and shirpped at 9 -

16% moisture content, The dry beans are washed

and discolored units are discarde, They are then
goaked overnight for about 14 to 20 hours in am-
bient temperature water, If the produci does not
take up moisture readily, a blanching at 160°F for

2 to 3 minutes may be necessary to soften the skin
and facilitate rehydration, The soaking water rhould
be drained off and replaced every 6 hours to elimi-
nate souring. A blanch of 5 to 10 minutes at 180 to
200°F at the end of the soak has proven useful, As

~ the beans leave the blancher, they are conveyed over
: a riffle to remove stones and a rubberized belt where
imperfect beans and extraneous material are removed,
The beans are then filled into the containers by use
of a very accurate bean filler, Fill control is one
of the most important operations in dry pack canning,
as the beans absorb moisture after closing, resulting
in overfilled cans if too many bearns are added to the
cans, The adequacy of the recommended heat process
is dependent upon fill control which ensures that the
drained weight is not too great. If the containers
are overfilled, heat penetration into the center of
the mass will be slowed, resulting in less than the
required lethal heat at the cold spot in the can,
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with resulting danger from spollage and the possi-
bility of public “.ealth hazards,

The canning brine, tomato sauce, etc,, should be
added at a minimum of 190°F temperature, The cans
are then conveyed through an exhaust box in the case
of large cans, Small cans may be closed without ex-
hausting, if the product and packing medium has been
added to the can at a temperature of 190°F and a
steam-flow closing machine is used,

The cans are closed and retorted at the time-tempe-
rature combination recommended by a reputable food
technologist, As an example, mature, soaked dried
legumes in brine for number 401 X 411 cans with an
initial temperature of 100 to 140°F require 45 min-
utes at 240°F, while number 603 X 700 cans require
70 minutes at 240°F to be rendered commercially
sterile.l

Heat processing is the mosﬁ important single operation
in canning any food, but especially for low acid foods,
Can fill, time, temperature, and proper retorting
practices must be emphasized., People in charge of
these operations must be trained and provided with
very clear and concise procedures or the processed
food will spoil and may even cause illness and death
to the consumer, Recent cases of botulism related to
canned soups in the US have pointed up the extreme
importance of securing adequate technological help
during the implementation stage of this project.

The following discussion will indicate what is congi-
dered a minimum sized dry pack line. A slow closing

1., Processes for Low Aclid Canned Goods in Metal Containers,
Bul, g6-L 10th Ed, National Canners Association, Wash,

D.C. p. 31 September 1966,
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machine would be capable of 90 cans per minute,

If we apply the reasonable efficiency factor of

C.7, we get a value of 56 cans per minute or 3,360
cans per hour. If we assume an 8-hour shift per

day, the pack would be 26,080 cans per day or about
1,200 cases per day, Since this is not a seasonal
pack, the number of days' operation per year is limi-
ted only by the days the same equipment would be used
for seasonal packs or in the reconstitution process,
The balance of days operated for dry pack versus re-
constituted products would depend mainly on market
availability. However, if we assume ua potential
plant would operate 100 days on tomatoes or other
seasonal packs, and we take out 55 Fridays plus some
10 other holidays, we have available about 100 days
for the dry pack and 100 days for the reconstitution
pack, In 100 days of operation at 1,200 cases ver
day, the annual pack would be about 120,000 ca. :s,
This may be considered a minimum size practical ope-
ration for dry packs,
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c. Multi-product Operation
1. Operating Schedule

The 8-year proforma operating schedule shown on

Table 24 summarises increased rates of production,
broadening of product lines, improvements in effil-
ciency and the raw material and labor imputs required
to accomplish the projected output.

The projected annual production in turn reflects
Jordan's potential penetration of both domestic and
export markets.

2. Plant Layout and Equipment Requirements

ANNEX C (back fly leaf of the Report) gives the
proposed layout of the plant end a key to equipment
identification. The attached warehouse, having the
game dimentions are the manufacturing building, is
not shown on the drawing.

Table 25 gives a proposed equipment 1list with job
cost in US dollars and Jorden Dinars.

- 119 =



TRBLE  2n

FIRST YEAR

Tomato Paste
Nectar (70% eff)

SECOND YEAR
Tomato Paste
Nectar (70% eff)
Canned Tomatoes

THIRD YEAR

Tomato Faste
Nectar (90% eff)

Fruit Drink (90% eff)

Canned Tomatoes
FOURTH YEAR

Tomato Paste
Nectar

Drink

Canned Tomatoes
Pickles

FIFTH, SIXTH YEARS SAME AS FOURTH

OPERATING SCHEDULE

(Weights are in Metric Ton

S

-~ Net of Packaging Materials)

Operating Schedule

Shifts
Per Day

N o=

-_ N W

Production=-Tons

Operating
Days Shifts(Yr. Shift
Ls 135 11.1
100 100 8.5
60 180 11.1
100 100 8.5
100 100 12,2
75 225 11.1
100 100 11.0
100 100 11.0
100 200 12.2
100 300 11.1
100 100 11.0
100 100 11.0
100 200 12.2
100 100 1.1
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Day

Raw Material Required

33.3
7 8.57

33.3
11.0
11.0
2b.b4

33.3
11.0
11.0
24.4

1.1

Year Shift
1500 66.7
857 1.30
2000 66.7
857 1.30
1220 19
2500 66.7
1102 1.65
1102 .84
2441 19
3353 66.7
1102 1.65
1102 .84
2441 19
108 1.2

Day

200
1.30

200
1.30
19

200
1065
.84
38

200

1.65
.84

38
1.2

Year

9000
130

12.000
130
1904

15.000
165

3808

20.118
165

3808
120



SEVENTH YEAR

Tomato Paste
Tom. Paste=Lire
Nectar

Fruit Orink
Cannv:d Tomatoes
Pickles

EIGHTH YEAR

Tomato Paste
Tom. Paste-Line
Nectar

Fruit Drink
Canned Tomatoes
Pickles

Olives

Dry Pack. Prod.

Per Day

NN = W W

PN = W W

Days

100
L5
100
100
100
100

100

L5
100
100
100
100

Shifts/Yr. Shift

300
135
100
100
200
200

300
135
100
100
200
200

11,1
11.1
11.1
11.0
12,2
1.08

1.1
11.1
11.0
11.0
12.2
1.08

- 121 -

Day

33.3
33.3
11.0
11.0
244

2.2

33.3
33.3
11.0
11.0
2L.4

2.2

Year shift
3353 66.7
1500 66.7
1102 1.65
1102 .84
2441 19

215 1.2
3353 66.7
1500 66.7
1102 1.65
1102 .84
2441 19

215 1.2

Day

200
200
1.65
8L
38
2.“

200
200
1.65
.84
38
2.“

Year

20.118
9000
165

84
3808
240

20.118
9000
165

8L
3808
2L0



TABLE 25

EQUIPMENT COST

Ttems common to wore than one product,

Item Number Item Description JD's & Cost,US, 2
us § JD
73 Boiler, 100 horsepower .......... 30,000 10,714
72 Pumps, 4 each, 5 H.P, ....000ee.e 3,000 1,071
26 Rotorts, 4 each, 4 crate ........ 2,500 893
26 Cooling canal, 4'x4'x20' ,....... 1,500 536

(local construction)
I‘j-f‘-t truck, 2 .ton o & 8 065 8 0 ¢ 00 0 0 0o 3,000 1,071

29 Labeling machine, No,303 cans ... 1,500 536
30 Case packer, No.303 ~ans ,....... 1,250 446
31 Case sealer, No,303 cans ,....... 3,800 1,357
42 Labeling, machine No,202 cans ... 1,500 536
43 Case packer No,202 cans ....ee..s 1,250 446
44 Case sealer No0,202 Cans .....ssse 3,800 1,357
264 Retort controls ....ceveeeeesesss 3,000 1,077
76 Office and laboratory equipment,, 7,000 2,500
33 Frozen concentrate storage faci-
lities siveveeeeseresonsssecsess 11,000 3,929
— Miscellaneous e 9 0600000000000 2,500 893
Sub-tOtal oo.aooo.ooooon0-00000000000076’600 2:,362

First Year Investment for Specific Items - Tomato Paste Line

Ttem Number Item Description U,5, ® & JD's

Us $ JD

Preperation Line E%T@MQ.%TQZ.... 36,336 12,977
Receiving platform ...ieeeeeeenes
Pre-washing dump tank ,......00
Washing tank .....iieeereesnncnses

Sorting and trimming table ,....
Chopper .iveeesneescasnnncssons
Pre-heater .....coevieencesncnes
Juice extractor ......eec000000n
Juice finisher ...cciieeeceecnne
Iron scaffolding for juice ex-

traction equipment ............ 1,304 466
- Metal cabinet for electric motors, 1,405 503

(NoNasl N RS I Y UNR Ll
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Ltem Numbexr

6
10
11
12
13
14
15
16
17

Item Description

Seed B8eperator ..cccececsscrsccasces
surge taxlk .........I.C.I.l.l‘.l...
Evaporator feed Pump ...cccceecosss
Evaporator .ceeeeecceccccccscssssee
Heat exchanger ....csieecesecoccscas
Canming unit ..ieeeececeeces ceearas
Can fillers and change parts ......
Closing machines & change parts ...
Sterilizer — cooler ....cececcccccs
[land case packing table .....cccc00
liotor cabinet ..ceeeeeececccncnnnse
Tubing o.ooouonooo-ooao-oooo-ooooo

Sub-total ...l.............".............

Reconstitution line - Nectars first year

34

36
32
39

40
41

Two 1000 gal. formulation tanks w/
steam CO1l8 ...ceeeevecccsasscccne
Homogenizer .....eoeceeeseccassasccs
1000 gal. surge tank s/steam coils.
Pasteurizer capable of attaining
250°F product temperature with a
0.7 minute holding section........
Surge tank (see steam-jacketed ket-—
T1EB) coeevrcssoncososossanassanas
Filler for 6 .0z. cans (202 x 306) .
Holding & cooling tunnel w/capa-
city for holding 3 minutes at fill-
ing & closing temperature and then
cooling to 100°F ,........... ceee

Sub-total ®© 00 0 080 0 8 0 0 00 8 0 600 000000 00000 S0 e

Second Year Investment for Specific Items - Add
Whole Peeled Tomato Line

Item Mumber

(From Cannery

Drawing)

Item Description

18
19
20
21
22

Dlunp ta-nk e 6000 000 PO OGO OOCEESEEOGEPOEOSNDITOONOSTPOOS
Spray washer with roller conveyor..
Scalder for peeling ...ceeeeeseccse
Peeling belt ...civeeeevrccccaconsns
Chopper ® © 6 0 0 5 09 0 0 066 060 @ 00 0B OO 0080 00
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us & JD
6,192 2,211
960 343
588 246
80,640 26,800
9,846 3,517
21,726 7,760
24,926 6,903
200 103
1,704 609
1,520 543
167,544 67,001
2,500 893
3,000 1,071
2,100 750
2,750 962
4,100 1,464
2,950 1,054
17,400 6,214

Us . JD
600 214
1,750 625
1,100 393
1,500 543
1,000 357



Item Number
(From Cannery

Drawing) Ttem Description us ¢ JD
23 Pacl{ing table ® @ 5 08 00800806 06000 s 750 268
24 Packing media filler (juice)... 2,250 804
25 Closing machine ,....csvveseses 6,750 2,411

Sub-total & © 9 0 8 9 8 6 6 068 50 00 5 00 0020 O oo 9 80 15,700 5,615

Note: Tomatoes not suitable for peeling will be chopped,
and pumped to the paste line extractor and finisher,
Packing media will be drawn from the paste line surge

tenk,

Third Year Investment for Specific Items - Add Fruit Drinks,

but no Additional Investment is Required,

Fourth Year Investment for Specific Items - Add the Pickle

Pack,

Item Number
(From Cannery

Drawing) Item Description Us § JD
46 Dllmp tank ® 0 06 06 060 06060 56 080 00 85 0500 00000 800 286
47 WaSher . .uveeeeseeeeeoasssessssess 1,800 643
49 Fermentation tanks, 5 each ,...... 7,500 2,679
50 Freshening tank (desalting) ...... 600 256
51 Sweetening tank .......ccece0eeees 000 286
34 Syrup preperation tank (use recon-

stitution tanks) e0o e 0080000080800 s ——
52 Pickle packing table ....eeeeeceeesssbO 214
53 Symp filter 60000000 e eI RSO0 000D 2’250 804
54 Exhaust box (Pasteurizer)......... 1,000 357
55 Closing table R R EEEEEE NN NN 600 214
SUb=t0taL ..ievereererrscessccsconsnsassl0,150 5,769

years,
~ Olives will be added in the eight year; will be
on the pickle line and require no new investment,
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Investment Summar

Jordanian Dinars

Item
Equipment common to all products .......... 27,362
Tomato paste 1ine .....cceeveecenecanonnnns 67,001
Reconstitution line ........ Cescosessasaans 6,214
Whole peeled tomato line .....ccecevevennne 5,615
Pickle and o0live 1ine .....ceececsessscccns 5,769

Total JD'S .eeecescccccsssnscssscscscnns 111,961

In the even a decision is made to add dry pack products to
the plant the following list of equipment and current prices

is offered:

Item Number Item Description US Dollars

Dry Pack Line

61 Dry Cleaner..l..l............ 3’000
62 washer ® & 6 6 0 0 0% 089 ¢ 00 LB 0D 2’000
64 Four 500-gallon S,S5. soak tanks 2,800
65 BlanCher o006 060 s 0 e s OB O PSSO 3’900
66 Riffle to remove stones ..... 1,250
Gg 15-20' sorting table ........ 1,175
6 6 - Bean filler & Briner .... 1,975
69 Two 300-gallon brine tanks w/

heating coils or jacketed QR, 1,250
2 - 100 gallon stainless steel
jacketed kettles, 90 No,press-
ure ® & 0 0 0 0 & 8 0 0 00 0 00 s s s s aanaan 1-175
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‘"Item Number Item Description

Dry Pack ILine

70 Exhaust box ® 00 066 60 060500009 000000000
71 Closing riTaChine @ & ¢ 8 5 286 060 88 0008 0008 0
26 Two stationary 4 tier crate re-

torts .....OC.II.....I......OO!...
(Does not include controls; ouly
petcock pop-valve,pressure guage,
thermometer

sub“total Usl D011ars 2 5 606 600 6 0 8000 60 &8 o0 er D
Sub-total JD'B 'EEEENRNE ENENE I EE I I SR EUCE IR R A
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Can Manufacture

Supplying the present tomato paste plant and later the
proposed multi-product operation with cans for packaging
their various products poses some problems which relate

to the small size of these operations and the many sizes
of cans required. Can meking equipment is inflexible in
the sense that once it is set-up tc make a partinular size
of can several weeks work by skilled mechanici is required
to effect a change-over to another size.
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A single-line can making operation has e break-even volume
of 15 to 20 million cans per year - limited to two or three
gizes. Minimum equipment capacity for a viable operation
is 25 - to 30 million cans per year, Capital requirement
for such a plant is in excess of 100,000 dinars (1)

The current total demand for cans of all sizes in Jordan
probably does not exceed 3.5 million, The existing tomato
paste plant inciudes a semi-automated can-maeking operation
which produces cans for internal use and for a number of
small industries and farmers in Jordan (who store seeds in
them). The principal sizes are kg, 1 kg. and % kg. paste
cans and large square cans for miscellaneous uses, The
large cans are hand soldered., Much of the can making equi-
ment is very old, of obsolete design and in bad state of
repair, In spite of these short comings the operation is
a reasonably practical one for the present level of paste
operation, The general manager estimates that the can
making equipment could be up-dated end made efficient for
a capital committment of JD 40,000,

The 2,000,000 cans currently being made for packing tomato
paste are of undependable quality, The incidence of leakers
and seepers is high, judging by store-owners' complaints,
can-making labor is not specialized. In times of low pro-
duction and off-season, can making is used to absorb some

of the excess labor,

Cans fire made from off size and scrap tin plate purchased
from England and France, most of it 120 weight; &0 weight
would probably suffice, Lids and bottoms are stamped out
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and rubber gaskets hand fitted, followed by machine crim-
ping. ©Sides often are cut, rolled and seams soldered on
geparate machines but the soldering is often incomplete
and many cans are hand-soldered when inspection reveals
solder gaps, At present only 1 kg. cans are used for
paste for the army, holding 820 gms. net.

Small 100 gram cans could be made but loss of domestic

and export market because of spoilage and low quality paste
has eliminated this size pack. These small cans with the
small circumference were difficult to crimp-seal. because
of the heavy weight metal. As a result, the rollers and
crimping units and their shafts on the hottom and closing
machines are so badly worn that no more adjustment can be
made for tightening the crimp, Because of this fact, use
of lighter gange metal or even purchase of ready made tops
and bottoms with plastic seals could not be crimpled tight
enough to prevent spoilage.

The amount of losses from unsalable merchandise attribu-
table to defective cans is not recorded,

Cen costs (1970) were provided by the Arab Co,, as follows:

Size Cost, each can
100 grams 11 fils
200 14

500 22

1 kilogram 32

5 kgnm, 95
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Importing cans from Lebanon is not wholly impractical
(i# the Syrian border is open) for the early stages of
the propesed multiproduct operation. Table 27 shows
cost of cans of various sizes imported from Beirut.

The attached schedule (Table 26) shows the cost of cans
required for the first eight years of plant operation.
The table hypothesizes a product mix for tomato paste,
cenned whole tomatoes, fruit nectars and drinks. Pickles
and olives will be packed wholly in glass.

It is further hypothesized that the plant will purchase
cens from Lebanon for the first two years, then start manu-
facturing 100 grm. and 200 grm. sizes.

The decision when and whether to initiate an integrated
can meking operation should however be based on an engi-
neering study made after the proposed food processing
operation is underway.
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TABLE 26 REQUIREMENTS OF PACKAGING MATERIALS

1 2 3 L4-5-6 7-8
YEAR Thousand Thousand Thousand Thousand Thousand
Tons Cans Tons Cans Tons Cans Tons Cans Tons Cans
TOMATO PASTE TOTAL 1500 2360 2000 180 2500 6000 3350 8400 4850 10220
5 Kgm. 800 160 900 180 1000 200 1300 260 1950 390
1 Kgm. 300 300 400 400 500 520 700 700 950 950
500 gm. 200 400 300 600 400 800 500 1000 750 1500
200 gm. 100 500 200 1000 300 1500 Loo 2000 600 3000
100 gm. 100 1000 200 2000 300 3000 450 4500 600 6000
NECTAR AND FRUIT DRINKS 860 4300 860 4300 2200 11000 2200 11000 2200 11000
CANNED WHOLE TOMATOES 0 0 1220 2440 2440 4880 24L40 ~ 4880 2440 4880
500 gm.
SUMMARY Thousand J Thousand N Thousand B Thousanu N Thousand J
Cans Cost Cans Cost Cans Cost Cans Cost Cans Cost
5 Kg. @ B 100 160 16000 180 18000 a-e 20000 260 26000 390 39000
1 Kge 32 300 9600 400 12809 500 16000 700 22400 950 30400
500 gm. 22 400 8800 3040 66880 5680 124960 5880 129360 6380 140360
200 gm. n 4800 52800 $300 58300 12500 137500 13000 143000 14000 154000
100 gm. 8 1000 8000 2000 , 16000 3000 24000 4500 __36000 6000 __LB8ooo
Total Cost of Cans 95200 171980 322460 356760 Lzeo
SHIPPING CONTAINERS 19800 33660 60000 70000 81560
BOTTLES - - - 3000 6000
FREIGHT IN 2050 _3%0 __1000_ _2020 2500
’ 118050 209540 ’ 383460 431780 501840
e — f = e —— === - ——— — fo— 1
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TABLE 27 COST OF INPORTED CANS
EUROPEAN APPROXIMATE QUANTITY
DIMENSION * u. S. REQUIRED  CASE
SIZE () EQUIVALENT (MILLION) SIZE PRINTING  COST 3B BEIRUT  USE
L.L, FILS
620 gr. 99.6 X 117 401 X 411 2,01 24 2 Color .23 27  TOMATO PASTE
" n n 2.4 " 4 Color .235 28  DRY PRODUCTS
Total  4.41
410 73.3 X 105 303 X ? 2.7 48 2 Color .1865 22  TOMATO FRUIT
170 gr.or 52.6 X 95 202 X 312" 5.0 48  White plus .098 = 11  RECON.NECTAR
6 osz. 4 Colors
4100 gr. 155 X 230 603 X 901 0.5 6  NONE .78 91  DRY PRODUCTS
100 gr. 52.6 X 38 — 3.5 100 2 Color .0675 8 SMALL, PASTE

NOTES:

% The American dimensions are outside; the European dimentions are inside (Lip) on width
and outside on height,

2 Two can sizes are recommended for processed dry products; the 401 being the same size as
for (Tomato Pastes; the 603 being extremely large the gquantity of 2.9 Million is spent
by volume, on a 5 to one ratio, or 2.4 to 0,5 Million caas.
not diminish as quantity goes to 1.5 Million.

##% Europe has adapted the American Standard for this can, so they are identical.

TPruck rates Beirut to Amman
35 cu, m, JD 70
30 cu.m, JD 50
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SECTION IV
RAW MATERIAL SUPPLY

A.

Contract Planting

As shown in SECTION I Jordan has the potential to raise
the varieties of tomatoes most suitable for processing

and to improve the quality and yield of its tomato crop
by mounting an aggressive program involving improved
seeds, cultural practices, use of fertilizers, insecti-
cides and other pest control chemicals, The key to suc-
cess of the proposed tomato paste, juice and whole tomato
canning operation is the raw material supply., The raw
material supply must be organized on a formal basis so
that the processing plant has a reliable source of raw
material which is not subject to the vagaries of the
market,

The most widely practiced form of raw material supply
orgenization is contract planting. Under this system

the processing company contracts with individual farmers
to plant specified areas of land in crops which best fit
the needs of the processing company. Under the contract
the farmer is obliged to sell all, or a specified amount,
of his harvest to the company at an agreed upon, predeter-
mined, price, The oompany in turn is obliged to purchase
the produce and pay the farmer the agreed upon price,

Most supply contracts cover other broad aspects of the
farmer - company relationship., For instance, the company
may supply seed, fertilizer and other chemicals, harvest
boxes and other supplies to the farmer and may also provide
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financing, If the company involvement is sufficiently
deep it will provide the services of a "fieldman" who
acts ag liason between contracting farmer and the company.

The fieldman's duties may include making recommendations
and supervising planiing, cultivating, use of agriculture
chemicals, determining time of harvest, evalusting the
quality of the produce, disposing of surplus or unaccep-
table quality produce, paying the farmer etc, He may or
may not negotiate the contract depending on how the company
is organized,

The disciplined agriculture engendered by contract planting
has many benefits, It is probably the most efficient method
of improving agricuitural techniques and bringing about im-
proved yields and quality., It tends to stabilize agricul-
tural prices and increase farm income, It releaves the
farmer of some of the cost of marketing his crops -- commi-
gsion etc,, It is essential however that the contract be
honored by the farmer as well as the company -~ that the

law of the land support the system. Farmers (U,S,) histo-
rically, have tended to take an opportunistic attitude to-
ward planting contracts - selling on the market when it is
profitable to do so, leaving the company short of supply.

In the case of tomatoes,a contract planting program will be
necessary, For other vegetables the need may be less since
the volume is less, For the olive processing program con-
tracting will be more complex; will include planting, hand-
picking, hand-pitting, hand stuffing and finally hand place-
packing in glass jars,
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Aggiculture Supply Program

Vegetables will be supplied to the proposed plant by a
combination of supply contracts and open market purchases.
Table 2b, 29, 30 and 31 following comprise the agriculture
schedule.

Table 28 shows yield and cost (price paid to grower at
processing plant), A 7% per year yield increase is used
for tomatoes and 5% for cucumbers, These rates have been
realized under control operations in US and other areas

and are obtainable in Jordan, Depending on rate of prog-
ress, yield of vegetables in Jordan should become comparable
to those in other areas. Grower's price for tomatoes is
estimated to net him 25% above current costs of production
based on data from Agriculture Ministry. These costs are
similar but slightly below those of major producing areas.
Cucumber have a short growing season, occupy land only one-
third - one half as long as tomatoes and give higher return
for labor,

Projected Packing Schedules are ghown on Table 29 and 30,

Irrigated upland--(Wadi Duleil) provides a continuous ope-
ration and because it enjoys a longer season, can be sched-
uled for less contract acreage with less need for open
market produce to maintain capacity. Upland is the pre-
ferred source of produce for this and other reasons, There
is also less possibility of down time in the tomato plant
because of rainfall,

Estimates of tonnage and dunnums needed with these sources
of produce are in Table 31,
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TABLE 28

YIELDS AND COST

Tomatoes Cucumbers
e ost Per Ton Yield Cost Per Ton
Year Tong/Dunnum F,0,B, Plant Tons/Dunnum F,0,B, Plant
1 3.00 12,917 JD - -
2 3.21 12,399 JD - -
3 3.42 11,944 JD - -
2 3.63 11,543 JD 1,30 22,745 JD
5 31,64 11.165 JD 1.37 22,040 JD
6 4,05 10,864 JD 1.43 21,491 JD
T 4,26 10.525 JD 1,50 20,907 JD
b 4,47 10,313 JD 1.56 20,447 JD

Assumptions in estimating yield

Tomatoes:

A.

B.

and F,0.B, cost,

irrigated land.

Yield from selected contract growers estimated
at J.00 tons per dunnum increasing at rate of
7% per year,

Production--harvest and delivery cost estimated
at 19,000 JD per dunnum plus 4,000 JD per ton.

No. inflation assumed,
C., Price estimated at 1,25 times cost,
Equations—-
A. Y = ,07 x+ 3,00
where: Y = yield in tons per dunnum
X = year number with beginning year as 1,
B, C = 4,000T + 19,00

where: C = delivered cost per ton
T = tons per dunnum
c. P=1,2%
where P = delivered price paid to grower
Cucumbers: irrigated land

A.

B.

C.

Yield from selected contract growers estimated

at 1,30 tons per dunnum increasing at rate of

5% per year,

Production--harvest and delivery cost estimated
at 16,000 JD per dunnum plus 6,000 JD per ton,

Price paid to grower (delivered) estimated at
1.12 cost,
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Equations:

A,

Y = ,05X + 1,30
where: Y = yield

X = year number with beginning
Year as 1,
C = 5,000 7T+ 16,000

where: C = delivered cost per ton
T = tons per dunnum

P = 1,12 C
where: P = delivered price paid to
growers per ton,
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TABLE 2 PACKING SCHEDULE A

Packing Schedule with Upland (Wadi Duleil) Major Produce
Source

First Year From To
Tomato Paste Aug, 10 Oct. 15
Nectar (70% off) Dec. 10 Apr. 15
Second Year

Tomato Paste Aug, 10 Noy. 15
Nectar (70% off) Jan, 1 May 20
Canned Tomatoes Aug, 10 Dec., 5

Third Year

Tomato Paste Aug. 10 Dec, 5
Nectars (90% off) Jan, 1 May 20
Fruit Drink (90% off) Jun, 1 Oct.20
Canned Tomatoes Aug, 10 Dec., 5
Years 4-5-6
Tomato Paste Aug. 10 Jun, 20
Nectar Feb, 1 June 25
Drink Jul, 1 - Nov, 25
Canned Tomatoes Aug, 10 Dec., 5
Pickles gReceive & Salt) June 20 Sept.25
" Pack) Feb, 10 June 25
Years 7-0
Tomato Paste Aug, 10 Dec, 5
Tomatc Paste~Line 2 Sept.5 Nov, 20
Nec tars Jan, 1 May 20
Fruit Drink June 1 Oct, 20
Canned Tomatoes Aug, 10 Dec. 5
Pickles §Receive & Salt) June 20 Sept.25
" Pack) Feb, 10 June 25
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TABLE 30 PACKING SCHEDULE B

Packing Schedule with N,E, Ghor Major Produce Source

First Pack

First Year From
Tomato Paste Dec,15

Nectar(70% off) Mar, 1

Second Year

Tomato Paste Dec.15
Nectar (70% off) Mar, 1
Canned Tomatoes Dec.15

Third Year
Tomato Paste Dec,15
Nectar (90% off) Mar, 1
Fruit Drink

(907 off) Aug, 5
Canned Tomatoes Dec .15

Year 4-5-0

Tomato Paste Dec.15
llectur Mar, 1
Drink Aug. 5

Canned Tomatoes Dec.1l5
Picliles (Receive) Apr.15
" (Pack) Ilar, 1

Year ‘(-

Tomato Paste Dec.15
Tom,Paste-Line 2 Dec,20
lNectar Mar. 1
Fruit Drink Aug.,

Canned Tomutoes Dec.1l5
Pickles (Rece:ve) Apr.15
" (Pack) Mar. 1

To

Feb,15
Jul, 20

FFeb.15
Jul, 20
Feb,15

Feb,15
Jul,20

Dec, 20
Feb,15

Feb,15
Jul.?20
Dec, 20
Feb,15
Jul, 1
Jul, 20

Feb,.15
Jan,15
Jul.20
Dec .20
Feb,15
Jul, 1
Jul, 20

Second Pack

From

To

May 15 June

May

aness

May

15

15

15

15

15

15

15

June

June

June

June

June

June

June

June

10

10
15

10

10

10

10

10

Third Pack

From To

Sept.1 Oct.5()
Sept.1 oOct.5(%)

sept.1 o0ct.5(1)

Sept.l Oct.s(l)

oct.51)

ltattill

®
RERREE

.e+

=

(1) Processed with tomatoes purchased from Upland (Wadi Du leil)
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TABLE 31 IV RAW TOMATOES FOR PROCESSING
TON AND DUNNUM REQUIREMENT

Tons and Dunnums Needed with Irtigated Upland (Wadi Duleil)
Major Produce Source

Tons Needed Dunnums Needed
Process Contract Contract
1l 9,000 9,900 3,300
2 13,904 15, 294 4, 765
3 13, 306 20, 6b7 6 ,049
4 23, 926 26 319 T, 250
5 23, 926 26 319 6 b54
6 23, 926 26, »319 6 499
T 32, 926 36 219 o , 502
o) 32, 926 36,219 &, ,103
Tons Needed - With NE Ghor Major Produce Source
Process Contract Buy Ghor Buy Upland
1l 9,000 11,250 900 -
2 13,904 17, 3b0 1,390 -
3 1o b06 19 339 1,934 -
4 23, 926 19,a3b 1,934 5,120
5 23, 926 19,330 1,934 5,120
6 23, 926 19,33b 1,934 5,120
1 32, 926 41,157 - -
b 32, 926 41,157 - -

Dunnums Needed - With NE Ghor Major Source
Contract Buy Ghor Buy Upland Total

1 3,750 300 - 4,050
2 5, 401 433 - 5, b34
3 5, 654 565 - 6 ,219
4 5, 327 533 1,410 7 270
5 5, 036 504 1,333 6 ,073
6 4, 775 4'(b 1,264 6 ,O17
T 9, 685 - - 9, 6b5
o) 9, 207 - - 9,207
Year Tons Process Dunnums Needed
4 120 92
5 120 bb
6 120 b3
7 200 160
b 240 154
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Assumptions:

A. Irrigated Upland — (Wadi Duleil)

. Effective processing season for irrigated Upland
tomatoes estimated at 1Y weeks,

10% more tonnage contracted ton processed so as
to start up and reach full capacity somner,

B. North East Ghor
. "Effective" processing season, 13 weeks,

. 25% more tonnage contracted than processed so
as to start up and reach full capacity sooner,
Recommend buying tomatoes from open market in
Ghor and irrigated upland to provide for opera-
ting nearer capacity and to obtain budget,
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SECTION V
FINANCIAL ANALYSIS

A.

Financing Plan

Capitalized cost of the porposed enterprise shown in
detail on Table 32 is approximately JD 299,000, of
which JD 142.C00 is foreign exchange cost of equipment,
freight and installation charges., These capital re-~
quirements will be met by four 5-year term equipment
supplier loans bearing 5/ annual interest on unpaid
balances and guaranteed by an arm of the Jordan govern-
ment thru a local bank, The loans are activated and
the first interest payments and loan repayments are due
one yecar after each line of equipment is installed.

Requirements of local funds, JD 156,700, are supplied

by a 10-year, &¥ mortgage loan to cover cost of construct-
ing the factory and warehouse, secured by structures and
land, FEquity financing in the amount oif' JD 60,C00 covers
cost of land and some working capital, Short term bank
accomodation, JD 25,000, provides the remaining working
capital,

After the Tirst year the cash flow is adequate to supply

working capital as well as to service and repay debt,

Assumptions used in Pro-forma Profit and Loss Statement,
1. Sales,

As shown on Table 34, a combination of domestic and
export szles supplies all cash inflows, Domestic
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2.

sales are projected at a level which will satisfy
total demand, In the early years, export sales
represent only a small share of demand in the Arab
States for tomato paste and fruit nectar and drinks,

Canned tomatoes will be sold wholly to European
markets, pickles and olives to the United States,
The Jordan volume will represent only a very small
share of the total market demand,

Prices

The Projection uses prices for tomato paste starting

at the vresent, controlled level, increasing 107 in
the third year and remaining unchanged thereafter,
Prices forcanned tomatoes increase 87 in the third
year, remain unchanged thereafter,

Reconstituted products prices decline from JD 420
to JD 340 per ton over the eight years projection,
reflecting increasing competition which can be ex-
pected particularly in the export market,

All prices used are ex-factory, Amman, All trans-
portation, insurance and duty costs will be for the
account of the customer,

Profitability

Nectar and juice will be the most profitable items
of sale particularly in the early years of the ope-
ration. Other products will not show a profit until
the third year; having incurred losses of 14¢ and &
respectively in the first two years.
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5.

Return on lnvestment

The discounted cash flow rate of return on the
projected investment of JD 299,000 over a 1lO-year
period is 67.8%., This unusually high rate is due
principally to reconstituted products, DCFRR on
the other products - tomato paste, canned whole
peeled tomatoes, pickles and olives - is 15¢ on an
investment of JD 291.000,

Breakeven Analysis
Using the formula:

SREAKEVEN SALES VOLUME = Zotal Fixed Cost

1 - Variable Cost
ota es

Breakeven sales for alternate years are:

Year 1 3 5 1
Sales 159,541 163,459 191,110 216,246
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Table 32
PIXED CAPITAL REQUIREMENTS

PRE 3TART UP
FIXED EXPEnSz, TOTAL
Land 26916 26.916
3ite Prep. 5. 200 5.200
Factory & Whs. 121.123 121.123
BEquipment 111.961 111.3861

Preight & Ins. 13.418

Local Installation 10.900(1)

Engineering _3.674 29.992
Organization Expense 3.500 _3.500
Total 250,000 38.692 298,692
Dinar Cecst 148.039 8.700 156.739
Poreign Exchange

Cost 111.961 29.992 141.953

(1) Under terms of purchase agreement installation is provided by
supplier and paid for in foreign funds.
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Table _33

CAPITAL PROGRAM
PLANT AND EQUIPMENT LOANS

8% on UNPAID BALANCES

Amount of Loan| 121123 | 27346 | 79803 | 5885 | 6054 Ending New Total Service
Term w2 Loan 10 yrs. | 5 yrs.| 5 yrs.]| 5 yrs. 5 yrs. |Outstanding Loans Debt on
Year Balance Repayment Dedbt
-1 0 0 0 0] 148469 0 0 0
1l 12115 5490 0 0 130864 79803 17605 11093
2 12115 5490 | 15980 0 177082 5885 33585 16853
3 12115 5490 | 15980 | 1177 148205 0] 34762 14637
4 12115 5490 | 15980 | 1177 113443 6054 34762 11856
5 12115 5386 | 15980 | 1177 | 1211 83628 0] 35973 9560
6 12115 o 15883 | 1177 | 1211 53242 0 30483 6682
7 12115 0 0 1177 | 1211 38739 0 14503 4242
8 12115 0 0 0 1211 25413 o 13326 3177
9 12115 1210 12088 0] 13326 2111
10 12088 0 0 0 0 0 0] 12068 1056
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SALES PROJECTION

(Computed at Bx-Pactory Prices)
Jordanian Dinars

PIRST YEAR SECOND YEAR THIRD YEAR 4th, 5th & 6th, SEVENTH YEAR EIGHTH YEAR
YEARS
TONS JD's TORS ID's TORS JD's TORS ID's TORS JD's TORS JD's
TOMATO PASTE
PRODICT FIX 5 Eg. g0C 85000 900 99000 1000 121000 1300 157300 1950 235950 1950 23595¢C
1 Xg. 300 46500 200 5000 500 65000 700 119000 950 161500 950 151£00
900 &. 200 32000 300 45000 00 70000 500 57500 756 131250 750 131250
20C g. 100 17700 200 35400 300 56500 200 76000 600 117000 60 137000
100 ®. Jjoc 20000 200 20000 300 £6000 45C Q0000 £00 132¢00 6CO 132000
TOFESTIC 1500 204200 1545 219699 1530 254718 1500 256574 1790 267037 1720 27037
TYPORT - - 455 64701 910 125762 1Ré0 284126 3050 490573 3080 490673
TOTAL 1500 204200 2000 284400 2500 400500 3350  540E00 4850 777700 4850 777700
NECTAR & PRUIT DRINKS .
DOMESTIC 00 42000 150 57000 240 91200 240 87600 240 81600 240 81600
EXPORT 57 317550 707 268660 1964 746320, 1964  TI6170 1964 661470 1964 661470
TOTAL 857 359550 857 325660 2204 837520 2204 805770 2204 743070 2204 754070
CANNED TOMATOES
DO¥ESTIC - - 20 1790 25 3167 25 3167 25 3167 25 3167
EXPORT - - 1200 141600 2415 307913 2415 307913 2415 307913 2415 307913
TOTAL - - 1220 143390 2440 311080 2440 311080 2440 311060 2440 311066
PICKLES
DOMESTIC - - - - - - - - - - - -
EXYPORT - - - - - - 106 21600 215 43000 215 43000
TOTAL _ _ - - - - 106 21600 215 43000 215 43000
NLITPS
n0rTTIC - - - - - - - - - - - -
TIPCAT - - - - - - - - - - 24¢ 46000
TOTAL - - - - - - 240 4£00C
TOTAL
DOIESTIC 246200 276469 349085 374441 371794 371724
EXPORT 317550 474961 1200015 1304809 1503056 1862756
TOTAL 563750 753450 1549100 1679250 1574650 1934500

l——
;;‘
"
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GROSS SALES
LESS : RETURNS
NET SALES

DIRECT MAWUP, COSTS
RAW HATERIALS
LABOR COSTS
PACKING MATERIALS AND
SUFPPLIES

POWER & PUEL
PACTORY OVERHEADS
PACTORY DEPRECIATION

COST 07 GOODS SOLD
GROSS MARGIR
(¢ of Sales)
INDIRECT EXPENSES
OPFICE COSTS
COST OF SELLIKG

INTEREST ON PLANT &
EQUIPMENT

EXTERSIOR COSTS

TOTAL IFTIRECT COSTS
TOTAL COST
nZT MARGIR
< of I'ET SALES

\
h

PRO-PORMA PROPIT AND ILOSS STATEMERNT

JORDAR DIRARS

Per Year
PIRST YRAR SECOND YEAR THIRD YEBAR 4th S5th, * 6th YR, SEVENRTH YEAR FIGPT YEAR
563750 753450 1549100 1679250 174650 1934550
28138 3% 22508 1% 15491 16793 18750 1934¢
535562 730846 1533609 1662457 1656100 1915204
210076 296070 351264 425421 424045
15797 27989 33769 41449 43396
209540 383460 431780 501840 501840
3043 5461 6870 6753 8753
5529 6997 Ba42 10362 10849
13199 13390 13520 13520 13520
291026 457964 735368 845665 1001345 1002403
244535 272562 T9t241 818792 £54755 c126EC1
45% 37 527 497 467 457
23300 23900 23900 2100 26100
156150 322300 350300 396000 405600
16653 14637 11£56 4242 3177
21000 10000 7000 : 4250 4250
155193 219303 370637 403056 432502 441127
458219 6772C7 1105205 1240721 1433937 144353C
77343 53559 427404 a3736) 422163 4TI6T8
147 i 287t 257 227 24¢
(1) 4th Year
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C. Alternative Assumptions
Following Table 36 shows the effect on profits of certain
short-falls in realization of projected sales revenues,

(1) Assume that sales volume and product mix are as shown
on Table 33 but that the company fails to realize the
projected levels of export prices, Inorder to meet
competition it must reduce the price of exported pro-
ducts 10% on average.

(2) Assume that sales volume of reconstituted products
fails to reach projected levels -~ is only half as large
as those projected on Table 33,

TABLE 36
EFFECT OF SHORTFALLS IN PROJECTED SALES

Assumption No,1 = DC F R R 47.9% on capital of JD,299,000
Year 1 2 3 4 5 6 1 8
NET PROFIT ON

NET SALES - 4 9,7 -.1 18,5 15,1 15,1 15,1 12.5 14.5

Assumption No,2 - DC FRR 52.6% on capital of JD,299,000
Year 1 2 3 4 5 6 7 8

HET PROFIT ON
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REVIEW OF PREVIOUS REPORTS

ANNEX A

Sherbini 1

The %tomato paste plant located in Amman and visited

by the MINER team was reported by Sherbini to have

a capacity of 70 tons of fresh tomatoes and 10 to

12 tons of paste per day. This plant is operated on
surplus fresh market tomatoes and in years of plentiful
supply operates up to 100 dayr per year utilizing some
7,000 tons of frish tomatoes and producing 1,000 to
1,200 tons of puste, Its mean purchase price for fresh
tomatoes was estimated at 6,0 JD per ton, and the price
of the paste was estimated at 145 JD per ton, In years
of low %tomato supplies comins to the fresh market, plent
production drops by as much as 407, Sherbini estimated
the plant's direct cost at 100 JD per ton and average
revenue at 120 JD per ton with a contribution above di-
rect costs of 20 JD per ton, Sherbini concluded that
the present plant has not been effective in stabilizing
fresh market prices as planned, The amount of fresh
fruit purchased has been too small to have much impact
and the plant has had a vested interest in low fresh
tomato pricex,

The average yizld of fresh tomatoes for all growing areas
estimated at 0,926 to 1,424 tons per dunum, In normal
seasons the average yield in rain-fed areas is around
1.0 tons per dunum and for irrigated land it is 3 tons
per dunum. Sherbini shows clearly that there is suffi-
cient raw tiaato surplus above fresh requirement to
support an additional 100 tons per day paste plant for
an added 100 days per year,

1, Sherbini, A, A. E1l, An Economic Feasibility Study of the
Establishment of a New Tomato Paste Cannery in Jordan, UNSF,
Agricultural Marketing Center, FAO, UN, October 1969,

-1 - \gD



Research has shown that tomato field yield can be in-
creased, Experimental yields of tomatoes have been as
high as 4 tons per dunum on rain-fed land and 9 tons
per dunum on irrigated land,

The average cost of production was estimated at 5 fils
per kilogram. Marketing costs on the fresh market are
2.5 fils per kilogram for rent of containers and transa-
portation costs plus 7% of the selling price for commiss-

ion snd market fees,

The Amman plant, according to Sherbini, involved an in-
vestment of 56,072 JD for processing equipment, 5,770 JD
for auxiliary laboratory and office equipment, and 24,000JD
for the building and site.

This vlant processes 100,000 tons of fresh tomatoes each
sengon (100 days), producing 1,700 tons of 28 to 30% paste
waich provides 2,073,171 cans of the l-kilogram size, Break-
even price was found to be 106 fils per 1 kilogram can,

When the plant reaches full capacity the return was shown

to be 6.7¢ of sales and 19.3% return on the investment,

The Jordanian tomato paste was found to have mold counts
of 85 compared to 49 and 507 positive fields for American
and Italien pastes, Color was also less red and the paste
was higher in black and red specks with 13 black and 22
red specks per gram compared to 3 black and 20 red spots
in American paste, The black specks represented burn-on,
probably in the evaporators, as this unit had blown out
snd had been welded., This probably led to burn-on due to
the fact 'hat the surface sweep could not contact the full
surface to keep it clean,



Mussa Samman 1

Mussa Samman reported that the demand for tomato paste is in-
elastic so that an increase in supplies results in more than
prorortionate decreases in prices and total returns,

Demand for tomato paste was estimated as follows per year:

Army, Jordaenian 350 tons
Public institutions (hospitals, hotels,
etc.,) 150
Household consumption 250 »
Exports, mainly to Iraq 250 "
TOTAL 1,000 tons

Tomatoes were shown to constitute 75% of the total direct cost
of tomato paste, Yields per dunum have gone up gradually from
0.5 tons per dunum in 1956 to 1.5 tons per dunum in 1970, The
area of land devoted to tomato culture has gone up gradually
elso. Research has shown a potential yield of good paste varie-
ties which is near the level of other good tomato areas.

Tin cans account for about 15 to 20% of the total direct cost of
tomato paste, Establishment of one good efficient can manufac-
turing plant would greatly reduce can costs =s plate could be
purchased in larger lots and better quality plate could be used
at no greater cost, The present 10 to 20% loss due to spoilage
could be eliminated by use of good quality cans,

It was shown that demand for tomato paste should increase at the
rate of about 8% per year. Based on the present demand of about
1,000 tons per year, the increased demand should be about 80 tons
of paste per year,

Iraq imports about 9,000 tons of paste, Saudi Arabia abcut 10,000
tons, and Kuwait about 4,000 tons for a total of 23,000 tons
ennually, If Jordan could get 20% of this market or 4,600 tons

Mussa Samman, The Economic Feasibility of Expanding the Tomato
Pagte Industry in Jordan. Chief Export Development Section,Agri-
cultural Marketing Department, Research Report 21, April 1968
Agricultural Marketing Center, Amman, Jordan,
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of paste per year, production would require over 3-1/2 times
the present plant capacity to supply the demand,

Samman showed that Jordan ca: compete on a price ba. .8 in these
countries, Freight was found to be abcut 10 tc 12 JD per ton,
and in and out costs (warehousing) costs 5 to 6 JD per .an,

However, if Jordan igs to export paste, the quality must be com-
petitive. This requires good quality raw produce which in turn
implies contract farming with the processor specifying varieties
to be grown, cultural practices to be followed, and time of
harvest, '

Furthermore, improved quality requires first and foremost a qua-
lity attitude on the part of management, a well-“rained quality
control manager, quality measuring equipment, cEn testing equip-
ment, ard improved sanitation practices.

Syria is a potent competitor of Jordan and is presently leading
in plant capacity, However, seasons are shorter in Syria, and
Jordan therein has an advantage.

Yussa Samman proposed a new cannery with a capacity of about 2

tons per hour of fresh tomatoes and 300 kilograms of tomato paste.

The plant would process daily about 16 tons of fresh towratoes
yielding 2,50 tons of paste, In a maximum season c¢f 240 days
(5 months in winter and 3 months in summer) using two shifts
deily, the plant would use 7,700 tons of fresh tomatoes and
produce 1,200 tons of paste,

Wadi Yabis was recommended as the location of the new plant,
because the Irbid District in which Wadi Yabis is located is

gecond in total tomatc produciion, but firet in summer production,



Less than 40 kilometers south is the Balqa District which is
first in winter production; so Wadi Yabis has a potential year-
round supply of tomatoes. Emerich recommended the Karak District,

Of course, conditions are greatly different in the country now
2s compared to when lMr, Mussa Samman made his study, so there are
considerztions other than technical ones,

Godston 1

This report, done in 1966, has little relevance to the current
situation. Godston does, however, make a very good cese for

~ gingle, modern, efficient can manufacturing fecility which would
supply the on needs of all the food and non-food can users through
out Jordan. e points out that the food plants in the near future
~re not likely to be large enough to operate efficient can manu-
facturing lines individually; however, collectively they could
cunport a gocd cau-making operation,

One of the recommendations made by Godston was establishment of

s Fruit and Vegetable Utilization Laboratory —— the personnel of
which would work on better utilization of existing fruits and
vegetahles, improvement of existing crops, and development of new

crops for processing,

1., John Godston, Feasibility of Expanding the Fruit and Vege-
table Processing Induastry, Phase II -- Technical Aspects,
FAO Consultant in Fruit and Vegetable Processing, Research
Report, December 1966,

o
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MACCHINE ED IMPIANTI PER LINDUSTRIA
DELLE CONSERVE ALIMENTARI

C.CIAA -PARMA N 1034

<
V_Z CASELLA POSTALE N 52

VaRfenm .......ooooooveen o

4auu>’9ﬂhﬁz]vt2\ ..............

VIiA TONALE

[E TITOMANZINI . FARMA
AR 23158 (5 LINEE)
FELEX: 51438 MANZINIT

QUOTATION N. 203/71

Desr Sirs,

with reference to your ¥ind requess, we are nleasged
to submit you nour best quotation for the machires of your
interest, nt the following gereral end speciel conditions of

salce:s

DELIVERY TIME
PACKING

ab. 120-150 days from receipt of L/c

jinclusive & seaworthy

CONSTIGMMENT PONT: F,0.B. Italian Port

PAYMENT

ERECTION

RESTRVES

20% with order; 807 by jrrevoceble, corfirmed
1iberatory Letter of Credit %0 he esteblished
at time of nrder through BANCA NAZIONALE DIL
LAVORO, Parma, available acainst presensation
of shipning documents,

the eventual services of one of our engineer
ghall bz charged to you geparatcly, a2t the
conditions indicated in the present offer.

we regserve ourselves the rizht tn revise pri-
cog and corditions oI the present offer at
time of official order. :



FIGUWRE 2
T Masms o Bais

MACCHINE ED IMPIANTI PER LINDUSTRIA
DELLE CONSERVE ALIMENTARI

PARMA

THE PRESENT OFTER CONCERNS:

1 COMPLETE AND AUTOMATIC LINE FOR THE
PRODUCTION OF TOMATO PASTE.

PROCESSING CAPACITY: ab. 200 ton., of raw
tomatoes in 24 hours

OUTTUT: ab. 1.330 Kg/h of "cold break" to-
mato paste et 30% s.

————-—-—-———————-_.—-——-———-————-—-——.—————.———-—.———_.-
o e e e e --—-.—_.—-_.——-—.—-———_—-——————-——.—.————- < —3~———21=

NOTE: When producing HOT BREAK tomato vaste
the processing capacity will diminish
of ab. 20-25%, depending of the thickneass
of the uroduct to be obtained.



Tito Manzmdg o Fiaer

MACCHINE E£D IMPIANTI PER LINDUSTRIA
DELLE CONSERVE AUMENTAR!

PARMA,

T.ine consistinz of:

©) 1 Automatic line for the nreparation of tomato
juice to be concentrated, Mod.. BR.2/T/S,
consisting of:

. 1 Washing and sorting unit, Mod. A.1 3e/7/BG
composed by:
- 1 Pre-washirg tonk with rotary propeller
- 1 Weshing tank
- % Sorting table, 7 m. long, with finel
sloving section
See brochure n. 1300

. 1 Rack cho»ner, Mod. C.2
Ref.: brochure n. 1284

. 1 Pre-heating unit, Mod. PSR.8
Ref.: Note n. 1 - enclosed.

. 1 Juice extraction and refining unit, Mod.

ECO0.8, composed by:

- a Pulper, having gcreen with perforations
of #§ 1,1 mm.

- a Refirer, having screen with perforations
of 4 0,7 mm.

- 1 Electric motor.

Ref.: Brochure n. 1297

TOTATJ PRICE.......I....'......l......I.O.....l..’.Lit. 22.710.0(‘():

1 Iron SCAFFOLDING for supporting the juice
extraction and refining unit, Mod. ®CO0.8.
Comnlete with platform, reilings and steps.

PRIC‘-E'l....l........l........’..ll..l...Gl........

Lit. 815.000=

1 Metal CABINET for the electric motors of the

gbove line,
Ref.: Brochurec n. 1305/

mICE.......‘.I............‘.l....l.........'.l.lQLit.

880.000=

-3 -
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http:22.710.00

wro Mawzini e Fiew

HACCHINE €D IMP1

ANTI PER LINOUSTRIA

DELLE CONSERVE ALIMENTAR!

PARMA

B) 1

c) 1

D) 1

S|
~
-

F) 1

Addition~1 unit for seccd scraretion,
conzistirg of:
- 1 Seed serarsator, Mod. G.2

Ref.: Brochura n, 129%5

- 1 "mono" PP for sending chooned
pulps to the pre-henter, with rotary
coil, '
PRICE . e veeesoensnessoossosnsssssescssnsassseelibsy

Stainless steel cylindrical VAT, ab. 1.500
1t. capocity, for colleeting tomato iuice.
Comnlete with dinphragm levcl.

Ref.,: hrochure

PRIC?'IIIQQOOOOOOCOOOC'.‘.I..l..l.‘..........]-’it'

PUMT for sendin~ tomato juice to the

continuous evanorstor TITAMO SR.7. Comnlete

with electric mtor, hesement,:Mad~ of stainr-
1ess steel in all the parts in contact with

the voroduct,
PRICE........................................Lit.

Continuous evanorator TITANO SR.7,

Note: The water extrzction pump is suitable

to send the water to the washing unit,

Ref.: Brochure n. 1304
PRICE..........................,.............Lit.

Swent surface hent exchanger, ROTOTHERL

Mod. SCR.2A/16.

Ref.: brochure n. 1299
PRICE........................................Lit.

3.870.000=

600,000=

430.000=

50.400.0C0=


http:50.400.00
http:B3roch".rr

Tiwo Biaszmm o G

MACCHINE ED IMPIANTI PER LINDUSTRIA
DELLE CONSERVE ALIMENTARI

H) 1

I)1

PARMA

Canning unit, suitahle for czns of 100
and 200 gr., consisting of

t
- 2 Qosing mackincs, vwod, AC.4/52, cquipped
for 200 gr. cons,

-t

Additional charnge part set for 500 gr.
cans

- 2 Seaming machines equipped for 200 gr.
cens

Add tonal ch-nge part set for 50C gr.
conag,
Ref.: Brochure n., 1306/70
Note n. 28 COmm.
TOTAL PRICE...........o..........,.............Lit.

-

Smerilizer-coolsr-dryer, ilod. NSRAL.12.20.
Rcf.: brochure n. 1311

PRICE.l..l....l..l...l’..........l.......'.....Lit.

Roller table, 4 m. long, for packing manually
cang into cartorns.

PI?IC‘-Z....."l.I.....I..........................I‘

it.

L) 1 Metal cabinet for the clectric motors of the

N

ahove machincs.

PRICE......l.’.lll.....ll.l...'ll.‘.......‘llo..I’it.
Interconnectine tubincs, complete with fittings

and bends,
TOTI\I' PnICr‘:.....lll...looo.o.oll.oo!lolo.loclo-oTlita

13.580.000=

15.355.000=

180.000:=

1.065,.000=

950,000x

mOMAT, AMOUNT FOR GOODS DELIVERED F.O.R. ITALTAN

P"h)n’[‘.............‘..........'..I.....'.....l..ll

Ili'b .

116.990,000=

6


http:NSRAL.12.20

five Makzing ¢ Fstl FIGURE 3

MACCHINE ED IMPIANTI PER LINDUSTRIA
DELLE CONSERVE ALIMENTAR!

-

P T S

PARMA

UTILITY RENJTIRININTS

— o o . S D i Gt S S S S & 0 S et S W S0 e DY T
it e s

Steenm Watar Inotollng
Ke/n m3/h vovirr HP
Juice premnreotory line, Mod.
BR.2/T/Seeeeensonsosssssascasnnsnss 1000 15 36,50
Seed separation UNit coveecinsaccns 9,50
TUMD seososasosassassossesnsoscnscs 2,00
Corntinuous evapovztor TITANO SR.7.. 3800 162 (0% 24°C) 30,00
Pasteurizing unis RCTOTHERM.....ese 140 11,50
Caming uniteeeneceesccscaareesccons 12,00
Sterilizer-cooler-dryer, MSR.AL. 12,20 300 10 19,00
5240 185 120,50

v e o ot A s Smam o meses = Smtes moegemtsr DRI ITITISISTITIONT s ———s ¥
IR I EREL SRR RS s e 33— tash k21

EXCLUSIONG:

You are to provide, for your ovm account ~nd at your oun eXNenscs,
for the supply of steam, water and electric nower up to the asocliets
of our machines; glso to carry vway condcnsete, water 2rd rroduct;

to prepare 211 masonry worts, foundations and so on, and to give the
asgistnnce of yoir workers to our enginecr.




FIGURE 4

Clarke Chapman-John Thompson Lid

Thompson Cochran Division

Lilybank Works

@ London Road Glasgow E1
Telephone 041-654 6311 Telex 77-352

IND/LB 15th Septemler, 1971,

Dr. G.1x. Ammeruan,

Dravwer T,

liorticulture Lepartiwent,
Mississippi State University,
State College, Mississippi,
U.S.A. 39762,

Dear Sirs,

re; Doiler Flant for Jordan
Our ref: [256/71.

Further to your receut enquiry passed to us by Libby, Mecileill & Libhy Ltd.,
We have much plcasure in offering the following for your cousiderationi-

One - HULTIPAC Series 'A' Packuye Loiler, cupublg of evaporating
20,000 lbs. of steam per hour, ¥, & A. 212°+., designed for
a working pressure of 120 p.s.i.g. and suitable for burning
3,000 seconds oil.

All as per eiclosed specification.

Price, F.0.B, Liverpool: £9,236.
Alternatively
Price, F.0. B. London: £9,3306.

The foregoing prices hiave a validily of 60 days. ‘Should you wish to open a
Leiter of Credit after tnis period, pleuse contact this olfice to ascertain

that tie given prices ure stll valid.

12/14 weelks frow recdpt of order,

Delivery:
subject to the Loiler remaining unsold.

Freight Chuaries

a) TFreight Agaba, Jordan: £2,785.
Insurunce! £122.
Total C.I.). Aqaba: £12,243.

b)/ T



IMD/LB -2 15th September, 1971.

Dr. G.R. Anmerman.

Freight Charyes cont'd.

b) Freight Beirut, Lebanen: £2,325.
Insurance: £116
Total C.I.F. Beirut: £11,677.
Approximate Shipping Specification: 1 case measurings 12' x 13'5" x 24

Cubic Capacity ¢ 3,810 cu.ft.
Gross Weight t 28 tons.

Termss Nett cash against shipping documents
against an irrevocuble Letter of Credit
established within the U.K.

Conditions: Sce enclosurc.

The foregoing boiler is offered 7.0.B. U.X. Ports as stated, mnd includes
for a suitable packing cuse of dimensions us stated in the approximate shipping
specification.

We have shown the extra cost for freight charges to the ports of destination
as specified in the foregoing, but we point out that this is approximi:te only and
will be renewed at the time of order being placed.

The foregoing boiler will be suitable for working at altitudes up to 2,000ft.
above sea level with an electric supply of 220 volts, 3 phase, 50 cycles. If
either of these requircuentis is not suituble, please contnct us at your earliest
cofivenience and we will amend our price accordingly.

We trust the foregoing is in line with your requirements and look forward
to receiving your valued order which would have our most prompt and careful

attention.

Yours faithfully,
for THOMPSUN COCiLLN DIVISIOJN.

< P

Chicf Listimatoy.




FIGURE 5

TOMATO CONTRACT
19

ecamesessessasres teemsrarisaree de 0 reeesossasrasenes soerersssOferesioenn. State of..

herelnafter callod Sller, agroes to sell, and hereinalts ¢ 1llod Buyer, agroes to buy, for the senson of 19 ......... . upon the

terms aud condition: expressed below and on the back hiereof, the quantity, quality and varioty hereinaftor specifiod, which Seller sgreos to plant,
grow sud harvest, upr.n the lollowing described lands owned /lcaned by Seller in tho COURLY OF e oocevuus coaisinsrieie e s on et o st e )

[RURURURIPIUR 7. 1 £ | 10 roai e SR - reeusmeser e tetes e e e iees 20

Except as hercinalter provided, all tomatoss of contract grade and quality grown on the acresge specified hercin ehall be delivered to Buyer by

SOUOT R..oooooer cevciis cerecneeiis s s e e - Btate of...... ...
and titlo to said tomatons shall pass to Buyer ot such place. Hcller agreea to not pick or permit to be picked any tomatoos until they are ripe. )

. L . Approximats
Acres Variety Estimated Prioe per Ton Number #hndn;
Tona U.8.No. 1 VU.8. No. 2 Plants Date

sosesessssanernen

*Qoe parngraphs numbered 6 and 7.
Jf prices are not specified herein, Seller shall bo notified (b{ mail to Saller's address shown helow) prior to 19........, of prices
Buysr will pay for tumatues delivered under the provisions of this contract, In such event, bellor ahnn have ten days after the reosipt of said notice

to cancel this contract by giving written notico thereof to Buyer, Said notioo to be addrossed to Buyerat....

Payment to be made to . - . on Priday for all deliveries made the preoediog weck ending

Saturday.
liz 1f for good reason tomatoos grown hereunder aro other than variety or varicties specifiod herein they shall be of varicty or varietios acceptable
to Buyer. )
2. Tho tomatnes to be deli vered, sold and purchased under this contract shsll be U. 8, No. 1 and U. 8. No. 2 (as printed on the reverse side
hereo!) and slll at Buyer's option also mvet the following sdditional specificauons:
(s) be whole and not over ripe or mushy,
{b) be free from worm or worm injury which haa penetrated the flesh of the tomato,
{c) U.8. No. 2's shall be free from anthracnose which is a diseaso and contains mold), raolds or deoay which cannot bo removad in the
ordinary procems of trimming without loss of more than 10 per cent by weight, of the tomatock.

Tomatoca which do not meet the above additional apecifications when eame are operative shall be graded culls,
3. ?uycr may at ita option refuse to receive or pay for any delivery:
a

contalning lcss than 406)1:1' cent of U. 8. No. 1's by weight, or

(b) contsining more than 10 per cent culls by weight, or

(c) ocontsining dust or epray rasiduo that cannot be removed in the ordinary proocess of washing in order to moet the tolerances permittod by
tho U. 8. Food & Drug Administration, or

d) wherein tomatoes have been frozen or frosted. or

o) whercio tomatoos with worm or worm inju(riy which has penetrated the fiesh of the tomato, excoed 3 per cent, by weight, or

{f) whercin tomatoes with anthracnose or molds and decay which cannot be removed in the ordinary prooess of washing without hand trim-
ming, exceed 5 per cent, b woight, or

(g) wherein tomatoes with Ucfecta covered by either (e} or (f) cxoeed & per cent by weight.

In the cvent of euch refusal the Beller agrees to sort the delivery at the request of the Buyer, remove the excess percentage of U, 8. No. 2's and
cull tomatoces, and agnin submit the lot for grading.

4. It is understood that refusal to accept any load or delivery of tomatoes not complying with the terms and spocifications set forth herein docs
not invalidate the coutract. Neither shall acceptance by Buyer of any tomatoes not complying with the terma and specifioations herein be oonstrued
as a waiver of Buyer's richt to refuso subscquent deliverica, Also, it is understood that failure to ngply sll of the terms and specifications horein to
the grading of deliveries ercunder shall not bo construcd as a waiver of Buyer'a right to grade subsequent delivorics in accordanoe with all of the
terms and mpecifications in this contract.

5. Scller nnd Buyer shall sharo the coat of grading nud Seller shell bo charged 10¢ per t~n for each ton graded.

G. Buyer agrecs to accept not to excoed 109 in excess of the estimoted tonnage except ns hereinafter stated; provided, however, that irrespective
of the tonnage grown upon the premises nnmcg Buyer shall have the optinn to tahe the whole or any part of the excess over 109, of tha estimated
fonnage at the prices and on the terms net forth in this contract. Tu the cvent Beller receives \written notice from Buyer that Buver does not eleet
to take the whaole or a part of the exerss over 109 of the e-timated tounngy, Sell:r may dinpose of the oxcens o excluded from this contract as he

soes fit. Until Scller shali have received such written notice from Buyer. Scllor ngreca to continue performance berounder as though Buyer had uxor-

cisod said option,
7. If for onv reason Scller delivor from o lesser acrenve than that spocitied hervin, the cstimated tonuagoe herein shall be reduced to a propor-
tionately lesser tonnnge. ‘Ilhis parngraph eholl not be conatravd to excuso Scller for hix failure to deliver from the acreage contracied for hercundor.

(PROVISIONS CONTINUED ON REVERSBE SIDE)

, Buyer o e oesam—e oAb 4R eRR LA PSR MR 10 88 oo Shllor
TR EEREEL C R By .. o ceeoesrere a0 S
Address...
Form A-1, 22, 25, 20-54 Comb, Phone.



A 1f tomatoes ripen {astar or arc of such’inferior uality 30 that they caunot be proporly handied or processod, Buyer may limit deliverises to
tons week from cach acre and aaid tonuage shall be dclivered on not low than thres differcut days of the calendar weok. During any period
agnited or suspeuded receipts, Seller may dispose of any tomatuve which would become overripe or lost, to others.

0. 1tis mutually sgreed the saason shall begin when cnough tomatoes have ripencd to permit practioable harvesting and proocesing prooedures
and Buyer shall have the optinn o Lerminate the ACRSUR O L. ooo . - o s b sm = roonnOF a0y date thereafter
During the carly and late part of the scuson Buyer may drsignate ocrtain dnys nmponﬂWl ‘be rocoived. Buyer shall not bo obligated
to receive tumatocs on Satund vy, Sunday or holidays. Scller sgrees to arrange cither ono or two days previous to the dato on which Seller dosires to
make s delivery, nnd befure tonvitoed are picked, a definite time for the drlivery of ench load which ls agreeable to Beller and Buyor.

10. Tomntocs are to be delicered in hampers/crutes furnished by Buyer. A rontal charge of ...cccvccvrpennn . OCDLA A baniper 8Rd ..cocvimmnor e,
conts a crate for the seanon will e deducted from proceeds of early deliveriea, Also, the value of the containers b ... ooovrirenianens oonts for ench
hamperand. . . . ... CONtY for each crate received by Seller will be deducted from proceeds of carly deliverion as » deposit and which will be
refunded to Scller when the cantuers arc returned in good condition, normial wear and tear exocpted, provided they are returnod within five days
after Scller has completed delivery hercunder. Seller agrees to return all containers in ruch condition within such time, It is ngreed, the containcrs
remain the property of Buyer and are not to b used for auy purpose other than delivering tomstoes to Buyer.

11. To avoid crushing an ! deterioration of the tomatoes Seller agreea to fill the containers not more than level full and to stac’: the filled oon-
tainers on delivery wagons or trucks in & manncr and with the proper type and gize of londing racks so the tumatocs will not be ~.usliod and doteri-
orate in value. Pailure to follow the provisious in this pargraph shall be considered a material breach of this coriract anc. it tho event of such
breach Buyer may at its option promptly terminate the contract,

12. Buyer agrees to furnish plints and/or sced at point of delivery specifiod herein. Buyer agrees to notify Seller of priees sor plants and acod not
later than date on which prives for Loinatoes hereunder are announcod. Such prices shall bo not higher than i,!uyvf'n approxi:nate cost. Buyee a

to use care in the sclection of the plants aud /or sced supplivd to Seller but gives no warranty, express or impliad, as Lo description, varioty, quality,
purity, germinntion, productivencss or any othier matter concerning the plants and/or sced 5o suppliod.

13. This confract is not transferable without the written consent of Buyer. 1t coustitutes the entiro agreement between the pr rtios and no verbal
glatoments OF AErecments alindl alter or affect the seame,

14, Duyermay teriminate this contract at uny time during the season at or subsequent to the time that Seller has, prior to fulfillment of all of the
provisions on his part hervin coutataed, contracted to scll or haa suld or lias delivered to any other person or company any tomatous grown on the
screggo hercin derignated.

15. 1f performance of this contract or Buyer's business or canning operationa are hindered or prevented by act of God action of tho elomenta,
fire, labor disturbances, fuilure or lack of trausportation fncilities, sheringe of lahor, junterinl, containers or supplics, inability Lo obtain cquipract
or parts, breakdown of equipient, interruption of power or water, war, invasion, civil cominntion, commandoer, cnactmont of legislation or issuanc
of governmentaul orders or regulutinns or other casuslty or causo, whethor similar or dissimilar, beyond either party’s control, performanoe hy eithor

party bereunder to the extent so hindered or prevented, shall be cxcused,
16. Provisions on the reverse side hereof are o part of this contract.

U. 8. STANDARDS FOR STRAINED TOMATO PRODUCTS

U.S. No. 1 shall consiet of tomatoes which are falrly firm, ripe, well colored, and free from stems and froms damage
caused by badly discolored cracks, shriveling, molds, decay, sunburn, sunscald, freezing or other mcana.

U.S. Na. 2 shall consist of tomatoes which do not meet the requirements of the foregoing grade but which are ripe
and Tairly well colored and whith are frce from serious damage from any cause.

g‘_ll!_ cre tomatoes which do not meet the roquirements of either of the foregolng grades.

DEFINITIONS OF TERMS

As used in these grades:

“Fairly firm"” means thet the & mato is not water soaked.

#Well colored” means that at least 90 percent of the flesh of the tomato has good red color, provided that a tomato
having flesh of a lighter shade of red shall be considered as “well colored” if enough additional area of the flexh |
a sufiicient amount of red to be equivalent in color to that of a tomate which has 80 percent good red eolor.

uFairly well colored” means that at least two-thirds of the flesh of the tomato has good red color, provided that the
tomato having flesh of a lighter shade of red shall be considered as “fairly well colored” if_cnough additional area of
the flesh has a shade of red color en that the tomato has a sufficient amount of red to be equivalent in color to that
of a tomato which has two-thirds good red color.

«Damage” moans any injury which appreciably affecta the quality of the tomato for pulping. Any one of the {ol-
lowlng defects or any combination of defects which exceed the maximum allowed for any one defoct shall be consid-
ered as damage:

Sa) Mo'ds or decay, except that molds or very slight decay which can be removed in the ordinary process of
washing without hand trimming shall not be considercd as damage.

(b) Sunburn or punacald which cannot be removed in the ordinary process of trimming without a loss of more
than 10 percent, by weight, of the tomato in excess of that which would occur if the tomato were perfect.

(¢) Tomatoes which show an apprecinble amount of shriveling.
uBerious damage' means any jnjury which severely affocta the quality of the tomato for pulping. Any one of the

following defects or any conbination of defects which oxceeds the maximum allowed for any one defect shall be con-
sidered as serious damage:

(s) Dacay which has caused the tomato to become sour, or docay or disense, such as Anthracnose spots, Blos-
som-end Rot, Soil Rot, or any other doeay or disease which cannot bo remaved in the ordinary proceas of trimming
without a loss of more than 20 percent, by welght, of the tomato in excoss of that which would occur if the tomato
were perfect.

(b) Sunburn or sunscald which cannot be removed in tho ordinary process of trimming without a losg of
more than 20 percent, by welght of the tomato in excoss of that which would oceur if the tom “ope erieed.' -, .49

* (c) Shriveling when the flesh of ths Tomato ia tough and rubbery.
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DAILY COST AND YIELD REPORT

FIGURE 6
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ANNEX C

Key to Items of Equipment on Processing Plant Drawing
TOMATO PASTE LINE ITEM IDENTIPICATION

Item Number Item Description

1. Receiving platform for paste and peeling tomatoes
2. Pre~washing tani

3. Washing tank

4. Sorting and t:rimming table
3. Chopper

6. Seed seperator

7. Pre~heater

8. Extractoxr

9. Finisher

10. Surge tank

1l. Evaporator feed pump

12. Evaporator

13. Swept surface heat exchangex
14. Can filler
15. Can closing machine
1e6. Sterilizexr - cooler
17. Hand case packing table

18.

19.

20.

21.

22.

23.

24.

Peeled tomato and tomato juice line item identification

Dump tank
Spray washer
Scalder
Peeling table
Chopper
Packing table

Packing media filler
-1'-



25.

26,

27.

28.

29.

30.

3l.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Can closing machine

Retoxts

Retort platform

Cooling canal

Labeler (393 diameter cans)
Case packer

Case sealer

Reconstitution line item identification
Receiving

Frozen concentrate storage room
Formulation tanke (2 each)
Platferm

Homogenizer

Surqe tank

Pasturizer (heat exchanger)
Surge ‘tank.

Filler

Holding and cooling tunnel
Labeler (202 diameter cans)
Cager (202 diameter cans)

Case sealer (202 diameter cans)

Pickle and olive line item identification

Olive and pickle receiving

Olive and pickle dump tank

Olive and pickle washer

Pickle and olive distributicn conveyor to fermentation tanks

Pickle ferrentation tanks
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50. ickle freshening tank (salt leaching)

5l. vickle sweetening tank

52. Pickle and olive packing table (10 hand packing stations
for a 6 jar per minute line

53. Pickle and olive brine (syrup) filler

54. Exhaust box type pasturizer

55. Jar closing table (6 hand closing stations for closing 6 jars
pexr minute)

56. Labeling, hand

47. Case packing, hand

58. Case sealing, hand

59. Olive fermentation tanks

Dry pack line item identification

60. Drxy pack receiving

6l. Dry cleaner

62. Washer

63. 3ean and pea distribution conveyor

64. Soak tank:

65. Blanchex

66. Riffle

67. Sorting table

68. Bean filler & briner

69. Brine tanks

70. Exhausit box

11, Closing machine then to retorts

72. Well & pump

73. Boiler

74. Compressors for concentrate storage freezax
75. Generator for standby electricity \CO
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‘NEX D

QUALITY CONTROL SAMPLE MANUAL
TOMATO PRODUCTS

General responsibilities of the Quality Control Staff.

The Quality Controi Staff will be responsible for the following activities, but will not be
limited to them:

]n

10.

Preparation and issuance of greding specifications for all products packed by
the company. These specifications will be based upon the quality of the pro-
du<i in competition with the company's products. They will be prenared so
as to result in products equal to or better than the competitor's products.

Preparation and issuance of container specifications. These will be based on
manufacturer's recommendctions and experimenta! packs and shelf-life studies.

Preparation and issuance of product formulas and packing procedures (see sample
packing procedure for tomato paste in this report).

Approval of labels to insure *“at they meet all legal and technical requirements
for the area in which the product is to be sold.

Provides adequate quality controi on all products. Quality evaluation to be
based on latest control procedures, equipment, and methods.

Investigates all trade and consumer complaints and recommends disposal of the
case. Annual summaries of all complaints will be prepared and circulated to

responsible staff.
Continuously audits the quality of the product at the plant level.
Assists production people by making daily sanitation inspections.

Segregates all questionable lots or product and participates in the decision
making concerning such products.

Inspects all incoming tin plate, cans, boxes, ingredients, and supplies.

\\o(\



11.  Conducts annual or more frequent competitive analysis wherein company pro-
ducts are compared to competitor's products in terms of grade, scores, flavor,
etc.

12.  Conducts product spoilage investigations and recommends corrective action and
disposal of the product.

13.  Represents the company on national and international committees concerned
with quality control.

Specific responsibilities of the Quality Control Staff as regards tomato products:
1.  Fill of container. Policy - It is the policy of the company that all containers

will be filled so as to comply with generally accepted good practice throughout
the world. For foods generally there are three criterions of fill and these are:

a. net weight and/or volume
b. head space in the container
¢. drained weight where applicable
Generally packages will be filled as full as practicable without impairment
of the food, the container, or the adequacy of the heat process. This condition

will be satisfied if the product and packing medium occupy not less than 90%
of the water capacity of the container.

Each case of merchandise must meet the following:
1.  Average 90% of the specified fill.
2. Over 50% of the containers in a case must be 90% full or fuller.
3.  Not over 4% of the containers in a case may be less than 88% full.

Net Weight or Net Volume - The average net weight and/or volume of the containers in

a case! must equal the declared weight or volume on the label. All containers shipped to
the United Kingdom, Germany, or the Scandinavian countries must meet or exceed the
label weight. [t is a good general rule that more than 50% of all containers in a case must
meet declared net weight or volume. The National Bureau of Standards of the U.S, indi-
cates the following unreasonable shortages in food packages:

1Case as used here means any 24 consecutively packed cans.

Y



Label Quantity Unreasonable

avoir. or fluid shortage

Up to 8 oz. 3/16 or 0.19 oz.
From 8 to 32 oz, 1/4 or 0.25 oz.
From 32 to 64 oz. 5/16 or 0,31 oz.
From 64 to 112 oz. 3/8 or 0.38 oz.

Not over 4 cans in any single case should have shortages as great as the unreasonable short-
age for the can size in question.

Drained Weight - At least 50% of all contalners in a case or other lot size must meet the
recommended drained weight if applicable. The recommended drained weight if not avail-
able from sovernmental or other sources may be stablished by filling several cans full,
covering them with packing medium, processing, and determing the drained weight.

The drained weight of the containers which do not meet the recommended weight must be
within the range of variability of good commercial practices. The average drained weight
of all containers representative of the lot must not fall below the recommended or accepted
drained weight. Not over 20% of the individual container in a lot may exceed the un-
reasonable shortages shown under net waight.

Sampling tor Weight Control - At the beginning of a shift, 10 cans from each filling and
closing line will be weighed and the gross weights recorded. An average tare weight may
be used if the empty cans are found to be uniform in weight. Otherwise the cans must be
opened, emptied, and weighed to determine the net weight.

Net weight: total can and contents less the weight of the empty dry can.

For a set of 10 cans one may be below the scheduled net weight, but if two are low, adjust-
ments may be made.

After production has started, 5 cans shouid be checked every 30 minutes. For a 230 gram
containter the weight should not fall below 228 grams, kut the maximum the weight may

be below schedule is 8 grams. For a 350 gram can the weight should not be below 347 grams,
and the maximum a single can may be betow scheduled weight is 10 grams. Other container
sizes may have shortages in the proportion of these two, but the guiding principle must always
be that the product is fillad so as to avoid trade or consumer complaints.
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When cans are taken from the line for weight determination they should also be checked

to be sure the correct container is being used for the product. This inspection is especially
important when the cans are checked at the beginning of the shift. Any time it is found
that improper packages are being used, the line must be stopped and corrections made .

Tomato Paste Specifizations and Quality Control Procedures - If tomato paste is to qualify
for distribution in world trade, it should conform to the following definition:

"Tomato paste is the food prepared from one or any combination of two or all
of the following optional ingredients":

1.  The liquid obtained from mature red or reddish varieties.

2.  The liquid obtained from the residue from preparing such tomatoes for
canning, consisting of peelings and cores with or without such tomatoes
or pieces thereof.

3.  The liquid obtained from the residue from partial extraction of juice from
such tomatoes.

Such liquid is obtained by straining such fomatoes or residue with or
without heating so as to exclude skins, seeds, and other coarse oi hard
substances. It is concentrated, and may be seasoned with one or more
of the following:

salt
spice
flavorings

and neutralized by use of baking soda.
It will contain not lezs than 25% salt free tomato sulids.
Added color may not be incorporated into the tomato paste.

Representative samples of each batch or unit of production must be checked for mold fila-
ments. For this purpose the microscopic field must be exactly 1.382 mms. in diameter
which will give a field of exactly 1.5 square mm. at 90 - 125 magnifications. The depth of
the slide is such that the quantity of liquid examined is 0.15 cu. mm. An official Howard
Mold Count Slide is available and is calibrated to result in the correct volume of mater ial
to be observed. An accessory micrometer disc for mold counting fits into the microscope



eyeplace and is ruled into squares, each side of which is equal to 1/6 of the diameter
of the eyepiece diaphram opening. Any good binocular microscope capable of producing
a microscopic field of exactly 1.382 mm. in diameter is satisfactory for mold counting.

Tomato paste may be diluted with pure water to 8.37 tc 9.37% salt free solids before a
count is made. At this dilution, paste should be produced with not over 30% positive
fields. A field is considered positive if not more than 3 filaments exceed 1/6 of the diameter
of the field. At least 25 fields on two different slides should be counted for each lot of

ste. If the number of positive fields does not agree clos-ly, a third should be counted
and all the values used to obtain the average. It is good practice to send samples to
other qualified mold counters periodically to be sure you are counting accurately. No
technician should be permitted to attempt mold counting without thorough training by a
skilled mold counter.

Totai Solids ~ Total solids are best measured by drying the product in vacuo at 70°C, by
drying at atmospheric pressure at 212°F, by calculation from the specific gravity, or by
obtaining the refractive index by use of a refractometer and reading the total solids from
prepaied tables. Salt free solids are ganerally 1% less than total solids in tomato paste.

If the refractometer is used and the evaluation is made at any temperature other than 20°C,
the refractive index must be corrected to 20°C by use of the proper tables of date.

Color may be evaluated by use of color instruments or by comparing the product with
samples of good colored commercial paste.

Tomato Juice - Tomato juice is the unconcentrated liquid expressed from mature tomatoes
of the red or reddish varieties with or without scalding followed by draining. It may or
may not be homogenized and may be seasoned with salt.

Tomato juice may be scored on the following basis:

flavor 40 points
color 30 "
consistency 15"

abzence of defects 5"
Total 100 "

Mold counts should be made as described in the discussion of tomato paste except that no
dilution is permitted and the tolerance is a maximum 20% positive fields.



Each batch should be checked by taste to insure that salt was added. The quantity of salt
found most acceptable is about 4 = 6 pounds per 100 gallons of tomato juice.

Fill of the container should meet the general requirements set forth above . In tomato
juice excessive head space will result in impairment of flavor and color; so, the cans
<hould be filled as full as practical. In no case should the head space be over 10/16 of
an inch in larger cans and 6/16 of an inch for smaller cans.

Plain tin enameled cans or glass may be used. It is generally agreed that there is a dis-
tinct flavor difference for tomato juice packed in plain tin cans as contrasted to enameled
cans or glass.

Tomato juice processing equipment should be inspected to insure that the product does not
come in contact with copper as this result in Vitamin C destruction.

Adequacy of processing is a normal responsibility of the quality control staff. The method

of choica for best color retention is to heat the juice to 250°F in a continuous heat exchanger,
hold it at that temperature for from 0.7 to 1.0 minutes, cool it in the heat exchanger to
205°F; fill it into the cans, and close the cans. The cans are then held for at least 3

minutes to pasteurize the inside of the container and lid and is then cooled to 90-1 10°F.
Tomato juice may be heated in the heat exchanger to temperatures other than 250°F and

the holding times required to kill spores of Bacillus thermoacidurans are as follows:

Temperature ofcfhe Holding times in

tomato juice F minutes
240 3.3
245 1.5
250 0.7
255 0.32
260 0.15
265 0.07

When the tomato juice processing line starts the quality control people should take the

first 24 commercial cars threugh each closing machine and cool them immediately to 100°F,
These cans should ke held at from 85 ~ 110°F and observed daily for swells. Swells should
oppear in 3 days if significant contamination with heat and acid tolerance organisms has
occurred. 2t the end of 5 days, half of the cans should be opened, tasted and the pH
determined to test for flat sour spoilage. At the end of 14 days the remaining cans should

be opened and evaluated for spoilage of any type.
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Whole Peeled Tomatoes - The U.S. Standards‘ for grades of canned tomatoes state that
fancy canned tomatoss ars those which have good tomato flavor and color and have a
drained weight of not less than 66% of the capacity of the container. The drained toma=~
toes must consist principally of whole or almost whole tomatoes and be practically free
from defects. The U.S. Standards also describe Grade A, Whole, Grade B, Grade C,
and Substandard. Details of these grades amy be found in the standards.

Grading is done on the following basis:

Drained weight . . . . . 20%
Wholeness . . ... .. 20%
Color . . ... e o 30%

Absence of defects . . . 30%
Total 100%

Drained weight is expressed in terms of percent of container capacity as:

Drained weight index = Weight of drainad tomatoes +
Capacity of the container X 100,

The drained weight of the fruit is determined by emptying the contents of the container on
a circular screeen containing 2 meshes per inch made of wire of uniform diameter of
0.054 inches. The product is drained 2 minutes und is weighed. The gross weight of the
screen and product after draining 2 minutes, less the weight of the dry screen is the pro=-
duct drained weight. The relationship of grade to drained weight is as follows:

Grade Awhole . . . . . . Minimum drained weight index - 50

Grade A . o ¢ e e c o s o o " " " " =66
Grade B, « « v ¢ v ¢ 0 o & " " " " .58
Grade C, ¢ o ¢ ¢ ¢ o o o o * " " " =50
Sub=standard . . o e 0 6o " " " " < |ets than 50

The factor of wholeness refers to the extent to which the peeled, canned tomatoes are
altered from their natural shape and contour. Whole or almost whole in the grade contex
means that the contour of the terato has not been naturally affected by coring, trimming,
or other means. The fruits may be cracked or split but not to the extent that there is

material loss of seed or placental tissues.

Color, which account for 30% of the grade points, is measured in terms of Munsell color
discs. The discs are placed so that 33-1/3% of the area is red (Munsell 5R 2,6/13 glossy

lUnitad States Standards For Grades of Canned Tomatoes, Chief, Processed Products
Standardization and Inspection Branch, Fruit & Veg. Div. A.M.A,, USDA, Wash., D.C.
‘20250
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finish), not over 33-1/3% is yellow (Munsell 2.5 YR 5/12 glossy finish), and the remainder
of the disc is made up of black (Munsell N4 matt finish) and grey (Munsell N4 matt finish).
When the disc is spun this color represents good red tomato color.

Tomatoes which have 90% of their surface equal to or better than good tomato red, not
over 5% of their surface yellow, with no green, may be designated Grade A. Grade B
must have at least 50% of the surface equal to or better than good tomato red. Tomatoes
which grade 8 on color may not be designated Grade A regardless of how good they are
otherwise. There are similar requirements for Grade C and Grade D.

The fourth factor grade is defects, and it accounts for 30% of the total score points for
carned tomatoes. Defects refers to the freedom from objectionable core material, blem=~
ished areas, discolored portions, and harmless extraneous material. Tomatoes which are
practically free from such defects may be designated Grade A, while those reasonably free
from such defects are called Grade B. Details concerning the meaning of the terms
"practically free" and "reasonably free" are presented in the U.S. Standards for Grades
of Canned Tomatoes.
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