Second Thematic Workshop 

“Canning as a tool in food processing from the field to the market”
Theoritical background

Vegetable canning
Canned vegetables can be classified as follows:
1. - canned products in salt brine;
2. - canned products in tomato concentrated juice;
3. - canned products in vegetable oil.
General heat preservation operations - canning
Introduction
The success of heat preservation operations lies in:
 selecting suitable fruit and vegetables in good conditions; 

 preparing them hygienically and skilfully; 

 packing them in cans which are hermetically sealed and then processed under fixed conditions of time and temperature; 

 cooling these cans carefully and storing them under conditions which will not cause deterioration of either the cans or their contents. 

Selection of raw materials
It is appreciated that some varieties of fruit and vegetables are not suitable for canning, either because they are uneconomical to prepare or because the colour, flavour or texture are poor.
Suitable varieties must be available to the canner in quantities sufficient to meet his requirements and in sound conditions for canning. The flow to the cannery should be regulated in order that perishable materials are not left for a long time before being handled, since any delay will cause deterioration.
Apart from the main ingredients, be it fruit or vegetables, minor ingredients also require careful selection. Sugar, salt, water and spices for instance may all be contaminated with spoilage organisms, so constant testing of all raw materials is essential.
Preparation
This is carried out by various methods, including grading, trimming, peeling, washing and blanching.
All equipment must be scrupulously clean and preparation should be completed quickly and carefully in order to keep the bacterial load as low as possible.
Thorough washing of vegetable is necessary to remove spores of heat resistant bacteria which are present in large numbers in the soil.
Blanching in steam or hot water is of no avail against these heat resistant (thermophilic) spores because of the comparatively low temperatures involved.
Reasons for blanching are:
 the removal of gas from the tissues of the raw material; 

 the shrinkage of this material; 

 the inhibition of enzymic reactions, which, if not checked, will adversely affect the colour and nutritive value of the food. 

Filling
Filling, be it mechanical or by hand, requires careful attention.
The cans must be clean and the correct weight of foodstuffs must be added. Under-filled cans will be underweight and the headspace will be too large, resulting in too much air being left in the can. Overfilling may lead to seams being strained during processing and to ends becoming distorted and bulged.
If the product forms hydrogen on storage as is the case with coloured fruits, swelling of the can due to hydrogen pressure will occur more quickly in an overfilled can than in one which has been correctly filled. Overfilling also affects heat penetration in the can and may lead to spoilage outbreaks.
Air removal
Before the can is seamed, air must be removed from the contents and the headspace. Normally, this is carried out by passing the cans through a steam box until the temperature at the centre of the can is at least 160° F. 

Double seaming
The can should be double-seamed as soon as the correct centre temperature has been attained. Any delay between exhausting and seaming will lead to loss of vacuum and may lead to bacterial spoilage. The quality of the double seam must, of curse, be frequently checked.
Heat Processing
After seaming, the cans are heated for a definite time at a definite temperature to kill or inhibit organisms which may cause spoilage. This operation is termed "heat processing".
The times and temperatures required for "heat processing" of various packs have been determined experimentally to ensure that spores of the most heat resistant food poisoning organisms known, Clostridium botulinum, are destroyed.
There are other organisms, however, whose spores are more heat resistant than those of Clostridium botulinum and which although they will not cause food poisoning may cause spoilage and for this reason the minimum heat processing time is often exceeded by recommendations made by laboratories.
At the same time there is a limit to the amount of heating which a canned food may be given without spoiling its flavour, texture and colour and this also has to be taken into consideration when process recommendations are made.
Bacterial spores have a greater resistance to heat when the growth-medium is neutral or near neutral, and neutrality is normally required for bacterial growth to commence. Because of this, canned foods have been broadly divided into two groups:
a) "acid" foods having a pH of 4.5 or lower and
b) "non-acid" foods having a pH of more than 4.5.
"Non-acid" foods (vegetables) must, therefore be "heat processed" at high temperatures using steam under pressure, whereas "acid" foods (fruit) may be processed at the (lower) temperature of boiling water, since this will kill moulds and yeasts and if any bacterial spores survive the combination of acid and heat, they will be inhibited from growth by the acid environment.
The rate of destruction by heat follows a definite pattern, the same proportion of the surviving bacteria being destroyed in successive units of time. The more bacteria there are in a pack, the more time will be need to reduce their numbers. For this reason, it is essential that the initial number of bacteria be kept low, and this may be achieved by ensuring fast and hygienic handling at all stages in the cannery.
Pressure gauges and retort temperature control equipment must be checked frequently for accuracy. Processing times and temperatures must be strictly adhered to, and complete removal of air from the retort during processing must be achieved by adequate venting. Failure to remove the air completely will result in their being cold spots in the retort and intermittent spoilage is likely.
Cooling
As soon as the heat processing time is completed, the cans are cooled in chlorinated water as rapidly as possible without damaging them. Cans processed in steam develop high internal pressure because of the expansion of the foodstuff, the expansion of air in the can and the increase in the vapour pressure of the water in the can.
During the heat process, these pressures are counter-balanced to some extent by the pressure of the steam in the retort, but on releasing this steam pressure at the commencement of the cooling period, the pressure in the can may be sufficient to strain the seams seriously and may even distort the ends.
Cans of A21/2 size or larger, when processed at temperatures of 240° F or more, are liable to undergo permanent distortion, such as peaking. This may be avoided by pressurecooling, which involves replacing steam pressure by air pressure before introducing water to the retort, and maintaining this until the pressure inside the can has fallen to a safe level.
This presents difficulties, since if the air pressure is maintained after the can has developed a vacuum, the can body is liable to collapse. Where pressure-cooling is not carried out, the retort pressure is allowed to drop slowly to atmospheric pressure and the cans are then cooled with water.
Storage
After cooling, the cans should be stored in cool, dry conditions. The maintenance of a constant temperature is desirable, since a rise in temperature may lead to condensation of moisture on the can, with possible rusting. Cool conditions are required because storage at higher temperatures not only causes chemical and physical changes in the product and the container but also introduces a risk of thermophilic spoilage.
Other known causes of container spoilage in storage are the use of labels and cardboard cases which have too high a chloride content, and the use of unseasoned wood in the manufacture of packing cases, all of which tend to cause rust formation on the cans.
General technical operations for fruit and vegetable canning lines
a) Receptacle washing will remove the impurities and, as much as possible, the microorganisms on the inner surface of metallic cans or glass jars. Washing must be performed just before receptacle filling in order to avoid a new contamination.
Washing methods are variable and depend on receptacle type and need to be carried out with adequate mechanical equipment.
Metal cans are washed on the can feeding lines of filling equipment; a high pressure spray of warm water (65-8° C) is directed into the receptacles while these are submitted simultaneously to a rotation and forward motion.
Glass jars are submitted to a triple washing: wetting for 10 min in a warm detergent and disinfectant solution (40-45° C) containing 100 mg active Cl/litre; washing with high pressure (2.5-3 at) warm water sprays (65-85° C); rinse with cold water. Special attention MUST be given to recycled glass jars; washing process must be intensified or repeated, depending upon their contamination.
b) Receptacles are filled in order to maintain a specific ratio between the solid part of the composition and the filling or covering liquid.
For canned vegetable products, the covering liquid may be a 1-3% salt solution with or without addition of sugar (1-3%), tomato concentrated juice or various sauces based on concentrated tomato juices. Salt solution (brine) preparation may be performed with salt percolators; the resulting solution is saturated, containing 318 g/l and needs to be diluted to usual concentrations ( 1-3%). Brine is then heated up to filling temperatures which depend on product type (up to 85-90° C).
Sugar solutions (syrups) for fruit products may be prepared on the same type of percolators as brine.
Receptacle filling is carried out by leaving an empty space of 5-15% of the total volume, depending on filling temperature and the product type.
c) Pre-heating (exhausting) of full receptacles aims at the removal of air from the tissues and the increase of the initial temperature of the receptacle contents. On modern production lines, exhausting is eliminated and replaced by the increase of the filling liquid temperature and hermetic receptacle closing under vacuum.
When exhausting is applied, with steam or with hot water, the pre-heated receptacles must be immediately closed in order to avoid the contraction of liquid phase and thus air introduction. Exhausting is performed in special, continuous equipment; product temperature is between 80 and 95° C, during 2-10 min.
Fruit juice technologies 

Fruit juices are products for direct consumption and are obtained by the extraction of cellular juice from fruit, this operation can be done by pressing or by diffusion. 

For the purpose of this document, the technology of fruit juice processing will cover two finished product categories: 

 juices without pulp ("clarified" or "not clarified"); 

 juices with pulp ("nectars"). 

We will also define as 

a. "natural juices" products obtained from one fruit; and 

b. "mixed juices" products obtained from the mix of two or three juices from different fruit species or by adding sugar. 

Juices obtained by removal of a major part of their water content by vacuum evaporation or fractional freezing will be defined as "concentrated juices". 

Technological steps for processing of fruit juices without pulp 

Fruit juices must be prepared from sound, mature fruit only. 

Soft fruit varieties such as grapes, tomatoes and peaches should only be transported in clean boxes which are free from mould and bits of rotten fruit. 

WASHING: fruit must be thoroughly washed. Generally, fruit will be submitted to a pre-washing before sorting and a washing step just after sorting. 

SORTING: removal of partially or completely decayed fruit is the most important operation in the preparation of fruit for production of first quality fruit juices; sorting is carried out on moving inspection belts or sorting tables. 

CRUSHING/GRINDING/DISINTEGRATION STEP is applied in different ways and depends on fruit types: 

Crushing for grapes and berries; 

Grinding for apples, pears; 

Disintegration for tomatoes, peaches, mangoes, apricots. 

This processing step will need specific equipment which differs from one type of operation to another. 

ENZYME TREATMENT of crushed fruit mass is applied to some fruits by adding 2-8% pectolitic enzymes at about 50° C for 30 minutes. 

This optional step has the following advantages: extraction yield will be improved, the juice colour is better fixed and finished product taste is improved. 

However, for fruit which is naturally rich in pectic substances, this treatment makes the resulting "exhausted" material useless for industrial pectin production. 

HEATING of crushed fruit mass before juice extraction is an optional step used for some fruit in order to facilitate pressing and colour fixing; at same time, protein coagulation takes place. 

PRESSING to extract juice. 

DIFFUSION is an alternative step for juice extraction and can be carried out discontinuously or in batteries at water temperature of about 80-85 ° C. 

JUICE CLARIFYING can be performed by centrifugation or by enzyme treatment. Centrifugation achieves a separation of particles in suspension in the juice and can be considered as a pre-clarifying step. This operation is carried out in centrifugal separators with a speed of 6000 to 6500 RPM. 

Enzyme clarifying is based on pectic substance hydrolysis; this will decrease the juices' viscosity and facilitate their filtration. The treatment is the addition of pectolitic enzyme preparations in a quantity of 0.5 to 2 g/l and will last 2 to 6 hours at room temperature, or less than 2 hours at 50° C, a temperature that must not be exceeded. 

The control of this operation is done by checking the decrease in juice viscosity. Sometimes, the enzyme clarifying is completed with the step called "sticking" by the addition of 5-8 g/hl of food grade gelatine which generates a flocculation of particles in suspension by the action of tannins. 

FILTRATION of clarified juice can be carried out with kieselgur and bentonite as filtration additive in press-filters (equipment). 

DE-TARTARISATION is applied only to raisin juice and is aimed to eliminate potassium bitartrate from solution. This step can be performed by the addition of 1% calcium lactate or 0.4% calcium carbonate. 

Pasteurization of juice can be done for temporary preservation (pre-pasteurization) and in this case this operation is carried out with continuous equipment (heat exchangers, etc.); warm juice is stored in drums or large size receptacles (20-30 kg). Pasteurization conditions are at 75°C in continuous stream. 

Pasteurization of bottled juice is then carried out just before delivery to the market; this is performed in water baths at 75° C until the point where the juice reaches 68° C. In cases when the final pasteurization is done without pre-pasteurization and temporary storage, modern methods use a rapid pasteurization followed by aseptic filling in receptacles. 

Rapid pasteurization conditions are as follows: temperature about 80° C, over 10-60 sec., followed by cooling; all operations are carried out in continuous stream. 

Preservation under CO2 pressure may be done at a concentration of 1.5% CO2 under a pressure of 7 kg/cm². At the distribution step, proceed at CO2 decompression and the juice is then submitted to a sterilising filtration and aseptic filling in receptacles. 

Preservation by freezing is carried out at about -30° C, after a preliminary de-aeration; storage is at -15 to -20° C. 

Production of concentrated juices by evaporation is performed under vacuum (less than 100 mm Hg residual pressure) up to a concentration of 65-70% total sugar which assures preservation without further pasteurization. Modern evaporation installations recover flavours from juices which are then reincorporated in concentrated juices. 

Additional operations for juice manufacturing are the vacuum de-aeration and mixing with other fruit juices or with sugar. 

For the production of non clarified juices the centrifugation is the only specific step, enzyme clarifying and subsequent filtration being eliminated. 

The optimum sugar/acid ratio for the majority of fruit, mainly for pomaces, is 10/1 to 15/1. 

Fruit which is rich in carotenoids (apricots, peaches, etc.) is only processed as juices with pulp ("nectars"). 

Technological flow-sheet for fruit juices with pulp ("Nectars") 

This process is divided at industrial scale in two categories of operations: 

a. processing for obtaining juices; 

b. juice conditioning for preservation. 

a) Operations in the first category are differ according to the type of fruit which to be processed. 

Pomaces (apples, pears) are washed and sorted and then crushed in a colloid mill; fruit purée is then passed through a screw type heating equipment where direct steam is used as a source of heat. Warm fruit mass is treated in a pulper with a 2 mm screen and then through an extractor similar with the equipment used for tomato juice. 

Stone fruits (apricots, peaches, cherries, etc.) after washing and sorting are submitted to steam in a continuous heater, then the warm fruit mass is passed through a pulper and then an extractor (as mentioned above). Berries (strawberry, wild berries, etc.) are washed, sorted and then crushed, preheated and then introduced in extractor. 

In order to avoid browning and undesirable taste modifications it is usual to add about 0.05% ascorbic acid. 

b) Second category type of operations are similar for all fruit species. Partial elimination of cellulose is achieved with a continuous centrifugal separator; the resulting juice is then processed in order to adjust sugar and acid content for viscosity. 

Sugar (about 8-10%) is added as a syrup (in water or in the juice of same fruit obtained by pressure). Acidity is adjusted with citric or tartaric acid. The adjusted juice is then deaerated under vacuum at about 40° C. This step aims at avoiding oxidative reactions and vitamin C loss reduction. 

An important subsequent step is an intensive homogenisation (under pressure at 150-180 A) in order to obtain particles with dimensions below 100. The homogenised juice obtained is then continuously pasteurized in plate heat exchanger equipment at a temperature of about 130° C, cooled down to about 90° C and aseptically packed in receptacles. 

The principal characteristics of fruit "nectars" are uniformity and stability of the content provided by the advanced disintegration of fruits. Stability can be obtained by increasing product viscosity by adding pectin for fruit which is deficient in this component. In order to avoid "separation", intensive homogenisation is carried out as described above. 

Fruit "nectars" contain all the important components of the original fruit and to a large extent maintain their taste and flavour. The sugar/acidity (as citric acid) ratio is to a large extent determined by the type of fruit and the correction applied; for example, this ratio is 30 for apricots, 40 for peaches, 160 for pears, etc. 

Economics of canned fruit and vegetables in Palestine: 

Canned fruit and vegetables productivity in Palestine is already stable, providing reliable profits. However, if more care and improvement of agricultural practices is given, both productivity and quality will increase, yielding even higher returns. 

No changes have be noticed on the agricultural sectro in Palestine during the period 1993-2001 as shown in the Table.

Basic Changes for the Agriculture Sector in the Palestinian Territory, 1993/1994 - 2000/2001 

	Variable
	1993/1994
	1994/1995
	1995/1996
	1996/1997
	1997/1998
	1998/1999
	1999/2000
	2000/2001

	Total Cultivated Area
	1827003 
	1904925 
	1829880 
	1834658 
	1861380 
	1612013 
	1836761 
	1815547 

	Area of Fruit Trees
	1156707 
	1143598 
	1118075 
	1137326 
	1148405 
	1124015 
	1192630 
	1174458 

	Area of Vegetables
	191660 
	197752 
	190984 
	185812 
	181984 
	158401 
	173862 
	173417 

	Area of Field Crops
	478434 
	563152 
	520110 
	510568 
	530276 
	328882 
	469682 
	467122 

	Area of Cut Flowers
	202 
	423 
	711 
	952 
	715 
	715 
	587 
	550 

	Number of Cattle
	16470 
	18024 
	19312 
	20976 
	22050 
	23858 
	23688 
	26601 

	Number of Sheep
	521685 
	445151 
	634489 
	504903 
	537998 
	504078 
	566409 
	615838 

	Number of Goat
	259202 
	252235 
	272636 
	267101 
	252258 
	295033 
	308845 
	313583 

	Number of Broiler (Thousand birds)
	28421 
	28564 
	25558 
	35505 
	38550 
	48418 
	43457 
	47890 

	Number of Layer (Thousand birds)
	1778 
	1413 
	1638 
	1976 
	2061 
	2059 
	2518 
	2518 

	Number of Beehives
	45100 
	43088 
	56050 
	47625 
	57850 
	46195 
	46020 
	46585 

	Value of Plant Production
	340591 
	404670 
	478562 
	475954 
	611248 
	408166 
	629334 
	431072 

	Value of Fruit Trees
	178997 
	167914 
	273896 
	191264 
	335570 
	155077 
	319884 
	159236 

	Value of Vegetables
	134181 
	180592 
	152396 
	216177 
	212062 
	214401 
	235747 
	219012 

	Value of Field Crops
	26160 
	51839 
	44466 
	60660 
	56140 
	32729 
	69385 
	48903 

	Value of Cut Flowers
	1253 
	4325 
	7804 
	7853 
	7476 
	5959 
	4318 
	3921 

	Value of Livestock Production
	235581 
	244721 
	275729 
	310556 
	342369 
	352473 
	350483 
	370529 

	Value of Agricultural Production
	576172 
	649391 
	754291 
	786510 
	953617 
	760639 
	979817 
	801601 

	Cost of Agricultural Inputs
	194263 
	258994 
	295896 
	377992 
	382777 
	329313 
	391137 
	413724 

	Value Added of Agricultural Sector
	381909 
	390397 
	458395 
	408518 
	570840 
	431326 
	588680 
	387877 

	


	Area in Dunums, and Value in US$ 1000


Problems facing canned fruit and vegetables production

The major problems are the expense of tillage practices, methods of pest and disease control, the competition by imported canned fruit and vegetables, the small size of land holdings, and the lack of large canning factories, quality, methods of canning, packaging and marketing, which reduce quality and selling prices. 

Prospects for improving canning of fruit and vegetables production in Palestine: 

Agricultural extension services would improve farmers' knowledge about the best cultivation, picking, drying, packaging, and transportation methods. Improvements in these areas would improve not only fresh fruit and vegetables production and marketing, but also the canning industry. Investigating local varieties more suited to canning would help in stopping the flow of fruit and vegetables imports from Israel and make the local market more competitive. 

For these tasks, more financial support is needed in the form of loans for crop development.

Present situation of fruit and vegetables canning industries in Palestine:

Canning techniques of fruit and vegetables in Palestine have not been well established in Palestine. The processes, which are used are old traditional simple and not practical methods. In order to improve these industries a substantial effort should be spend.

Canning Food industry legislation in Palestine 

The legislation in this field is harmonized with most relevant E.U. requirements with regard to labeling, packaging and quality assurance aspects. The Palestinian Standards Institution ( PSI ) is responsible for issuing the Palestinian food standards.  

The PSI cooperates with the Palestinian private sector in the field of supplying technical know-how by continuously providing the local industry with standards.
Until the year 2001, the PSI adopted and published 130 standards related to food industry among which 11 standards related to canning food industries.
General food regulations include measures covering hygeiene, food additives, packaging, pesticides residue, food labeling. Regulations, which are imposed on the food processing industries. These regulations are issued by the Palestinian Standards Institution (PSI), the country’s official body for preparation and publication of Palestinian Standards. The general regulations include aspects of hygiene in procurent, production, handling, facilities and services, equipment and personnel. Hazar Analysis Critical Control Points (HACCP) system, a hygiene measure aimed at controlling potential health hazards in food manufacturing, is not implemented in Palestine and it is not a requirement of any Palestinian regulations. It is very important to implement this requirement to improve the overall level of hygiene and saftey of Palestinian food industries.

The Palestinian Standards related to canning Food industries

	P. S. No.
	Title

	146
	Tomato, pulp, pure and past

	152  p1
	Pickles- vegetables pickles except cucumbers and olives

	152 p2
	Pickles- Picked cucumber

	152 p3
	Pickles- green olive

	152 p4
	Pickles- black olive

	199
	Canned green peas

	650
	Canned fruit cocktail

	439 p1-7
	Concentrated natural juice

	541
	Ketchup

	19
	Marmalades, James and Jellies

	255
	Canned bean


Operational Economic Establishments in the Private Sector showed that the number of establishments involved in fruits and vegetables canning industries are about 15. Other smaller establishments are available but until today the exporting of canned fruits and vegetables to other countries has not been established due to the competition standards, regulations and quality of the products.  

Operational Economic Establishments in the Private Sector Related to the Agricultural Sector in the Palestinian Territory by Economic Activity and Region, 2001
	Economic Activity
	Palestinian Territory
	West Bank
	North West Bank
	Middle West Bank
	South West Bank
	Gaza Strip

	Total
	7,492
	6,129
	3,299
	1,139
	1,691
	1,363

	Production and preservation of meat
	16
	13
	9
	3
	1
	3

	Preservation of fruit and vegetables
	15
	11
	5
	2
	4
	4

	Manufacture of oil and vegetables lipids
	290
	278
	201
	47
	30
	12

	Manufacture of dairy products
	47
	38
	15
	9
	14
	9

	Manufacture of grainmill products
	151
	103
	69
	17
	17
	48

	Manufacture of prepared animal feed
	24
	21
	11
	6
	4
	3

	Manufacture of tobacco products
	9
	9
	5
	3
	1
	-

	Tanning and dressing of leather
	22
	22
	4
	4
	14
	-

	Manufacture of pesticides 
	29
	27
	17
	1
	9
	2

	Collection, Purification and distribution of water*
	117
	101
	89
	8
	4
	16

	Wholesale of agricultural row materials
	535
	294
	162
	27
	105
	241

	Renting of Agricultural machine
	85
	-
	-
	-
	-
	85

	Veterinary activities 
	48
	37
	15
	6
	16
	11

	Farming of cattle, sheep and goats
	2,175
	1,986
	1,280
	232
	474
	189

	Other animal farming as poultry
	3,929
	3,189
	1,417
	774
	998
	740

	[image: image1.wmf]

	* Include wells and springs that could be used for non-agricultural purposes


Production of Field Crops suitable for canning industries in the West Bank and Gaza Strip in the Palestinian Territory by Type, 2000/2001 in tons

Production of Field Crops suitable for canning industries in the West Bank in the Palestinian Territory by Type, 2000/2001 per tons

	Crop
	West Bank
	Jenin
	Tubas
	Tulkarm
	Nablus
	Qalqiliya
	Salfit
	Ramallah and Al-Bireh
	Jericho
	Jerusalem
	Bethlehem
	Hebron

	Chick-peas
	1279 
	553
	320
	-
	20
	1
	3
	91 
	-
	3 
	57 
	231

	Broad bean
	124 
	47
	-
	-
	15
	3
	7
	39 
	-
	1 
	- 
	12


Production of Field Crops suitable for canning industries in Gaza Strip in the Palestinian Territory by Type, 2000/2001 per tons 

	Crop
	Gaza Strip
	North Gaza
	Gaza
	Deir Al-Balah
	Khan Yunis
	Rafah

	Chick-peas
	12 
	12
	-
	- 
	-
	-

	Broad bean
	- 
	-
	-
	- 
	-
	-


Production of Fruit Trees suitable for canning industries in the Wast Bank  in the Palestinian Territory by Type, 2000/2001 per tons

	  Crop
	West Bank
	Jenin
	Tubas
	Tulkarm
	Nablus
	Qalqiliya
	Salfit
	Ramallah and Al-Bireh
	Jerusalem
	Bethlehem
	Hebron

	Valencia Orange
	6906 
	72
	195
	2349
	315
	3789
	27
	- 
	- 
	- 
	-

	Shammoty Orange
	7486 
	423
	346
	2538
	571
	1925
	24
	- 
	- 
	- 
	-

	Shammoty Orange
	7486 
	423
	346
	2538
	571
	1925
	24
	- 
	- 
	- 
	-

	Lemon
	11156 
	102
	205
	2695
	2062
	3464
	84
	99 
	- 
	- 
	174

	Clement
	8522 
	4
	216
	6372
	762
	1058
	-
	- 
	- 
	- 
	-

	Navel Orange
	4959 
	27
	338
	2028
	1745
	291
	35
	- 
	- 
	- 
	-

	Grapefruit
	128 
	-
	12
	-
	86
	-
	-
	- 
	- 
	- 
	-

	Mandarin
	1399 
	5
	90
	452
	556
	218
	-
	- 
	- 
	- 
	-

	Poppy
	547 
	-
	75
	464
	-
	8
	-
	- 
	- 
	- 
	-

	Francawy Orange
	470 
	-
	20
	151
	251
	48
	-
	- 
	- 
	- 
	-

	Balady Orange
	353 
	-
	20
	123
	210
	-
	-
	- 
	- 
	- 
	-

	Bomaly
	156 
	-
	12
	-
	64
	11
	-
	- 
	- 
	- 
	-

	Other citrus
	35 
	20
	9
	-
	6
	-
	-
	- 
	- 
	- 
	-

	Olive
	30121 
	4278
	421
	2713
	7297
	1661
	1472
	4938 
	371 
	1165 
	5790

	Apricot
	1523 
	350
	-
	211
	47
	41
	23
	9 
	2 
	356 
	484

	Guava
	839 
	-
	-
	26
	-
	813
	-
	- 
	- 
	- 
	-

	Date
	1440 
	-
	-
	-
	-
	-
	-
	- 
	- 
	- 
	-

	Peach
	916 
	75
	-
	14
	4
	322
	1
	- 
	- 
	168 
	332

	Apple
	670 
	110
	-
	10
	20
	76
	19
	15 
	2 
	226 
	192

	Banana
	5912 
	-
	-
	-
	-
	-
	-
	- 
	- 
	- 
	-

	Pears
	172 
	-
	-
	-
	-
	-
	1
	- 
	1 
	24 
	146

	Mango
	203 
	-
	-
	-
	-
	203
	-
	- 
	- 
	- 
	-

	Cherry
	60 
	-
	-
	-
	-
	-
	-
	- 
	- 
	- 
	60

	Nectarine
	18 
	-
	-
	-
	-
	18
	-
	- 
	- 
	- 
	-


Production of Fruit Trees suitable for canning industries in Gaza Strip in the Palestinian Territory by Type, 2000/2001 per tons

	Crop
	Gaza Strip
	North Gaza
	Gaza
	Deir Al-Balah
	Khan Yunis
	Rafah

	Valencia Orange
	48064
	19110
	14500
	10368 
	836 
	3250

	Shammoty Orange
	14728
	13700
	1000
	- 
	28 
	-

	Shammoty Orange
	14728
	13700
	1000
	- 
	28 
	-

	Lemon
	11881
	7459
	3240
	675 
	297 
	210

	Clement
	2427
	1404
	800
	198 
	25 
	-

	Navel Orange
	165
	80
	80
	5 
	- 
	-

	Grapefruit
	3240
	525
	1102
	1400 
	108 
	105

	Mandarin
	-
	-
	-
	- 
	- 
	-

	Poppy
	762
	552
	-
	108 
	- 
	102

	Francawy Orange
	433
	168
	100
	165 
	- 
	-

	Balady Orange
	-
	-
	-
	- 
	- 
	-

	Bomaly
	-
	-
	-
	- 
	- 
	-

	Other citrus
	133
	38
	-
	75 
	- 
	20

	Olive
	8342
	330
	3700
	1190 
	2259 
	863

	Apricot
	28
	26
	-
	- 
	2 
	-

	Peach
	306
	85
	-
	- 
	38 
	183

	Apple
	388
	376
	-
	- 
	12 
	-

	Pears
	13
	13
	-
	- 
	- 
	-

	Sumac
	- 
	-
	-
	- 
	-
	-

	Mango
	307
	7
	-
	- 
	300 
	-

	Cherry
	-
	-
	-
	- 
	- 
	-

	Nectarine
	-
	-
	-
	- 
	- 
	-


 

 Production of Vegetables suitable for canning industries in the West Bank of the  Palestinian Territory by Type, 2000/2001 pert tons

	Crop
	West Bank
	Jenin
	Tubas
	Tulkarm
	Nablus
	Qalqiliya
	Salfit
	Ramallah and Al-Bireh
	Jericho
	Jerusalem
	Bethlehem
	Hebron

	Cucumber
	100760 
	21829
	10928
	34596
	3211
	20813
	307
	79 
	5891
	32 
	346 
	2728

	Squash
	31991 
	4336
	8053
	2209
	1379
	337
	63
	451 
	13758
	33 
	284 
	1088

	Tomato
	67260 
	11226
	17510
	8472
	1979
	15532
	470
	649 
	8687
	88 
	625 
	2022

	Eggplant
	30364 
	3911
	2610
	5590
	901
	1200
	31
	177 
	15662
	- 
	250 
	32

	Okra
	2787 
	2029
	68
	98
	40
	98
	48
	19 
	298
	7 
	6 
	76

	Maize
	7660 
	-
	2085
	159
	160
	23
	-
	- 
	5233
	- 
	- 
	-

	Snake cucumber
	2575 
	371
	445
	114
	156
	38
	55
	152 
	97
	330 
	122 
	695

	Peas
	353 
	-
	272
	22
	30
	22
	4
	- 
	3
	- 
	- 
	-

	Kidney bean (green)
	5033 
	367
	261
	1254
	123
	232
	15
	228 
	2137
	- 
	328 
	88

	White Cabbage
	10920 
	1476
	105
	5121
	75
	1999
	44
	- 
	648
	- 
	1065 
	387

	Broad bean (green)
	2689 
	286
	1022
	250
	36
	139
	4
	213 
	348
	- 
	163 
	228

	Hot Pepper
	5531 
	2389
	690
	1435
	158
	216
	2
	48 
	454
	- 
	130 
	9

	Chick-peas (green)
	2221 
	-
	1722
	163
	90
	-
	4
	66 
	-
	- 
	176 
	-

	Strawberry
	39 
	-
	-
	-
	15
	24
	-
	- 
	-
	- 
	- 
	-

	Cowpea
	677 
	326
	-
	165
	12
	77
	4
	11 
	4
	2 
	48 
	28

	Kidney bean (yellow)
	397 
	-
	32
	177
	25
	32
	-
	- 
	131
	- 
	- 
	-

	Carrot
	143 
	-
	140
	3
	-
	-
	-
	- 
	-
	- 
	- 
	-

	Red Cabbage
	63 
	-
	40
	-
	20
	3
	-
	- 
	-
	- 
	- 
	-


  

Production of Vegetables suitable for canning industries in Gaza Strip of the  Palestinian Territory by Type, 2000/2001 pert tons

	Crop
	Gaza Strip
	North Gaza
	Gaza
	Deir Al-Balah
	Khan Yunis
	Rafah

	Cucumber
	44053
	2058 
	3240
	6165 
	4500
	28090

	Squash
	12395
	952 
	1250
	2363 
	1680
	6150

	Tomato
	108950
	7745 
	7370
	12785 
	33850
	47200

	Eggplant
	12262
	2484 
	1883
	2735 
	1620
	3540

	Okra
	721
	76 
	100
	147 
	346
	52

	Cauliflower
	4950
	105 
	750
	2130 
	285
	1680

	Maize
	2028
	428 
	600
	1000 
	-
	-

	Snake cucumber
	301
	200 
	80
	5 
	16
	-

	Peas
	2071
	41 
	10
	5 
	1040
	975

	Kidney bean (green)
	1099
	305 
	121
	2 
	268
	403

	White Cabbage
	5550
	270 
	950
	2260 
	270
	1800

	Broad bean (green)
	811
	14 
	56
	56 
	185
	500

	Hot Pepper
	5690
	322 
	1453
	1380 
	840
	1695

	Chick-peas (green)
	660
	- 
	400
	30 
	200
	30

	Paprika
	8
	8 
	-
	-
	-
	-

	Kidney bean (yellow)
	-
	- 
	-
	-
	-
	-

	Carrot
	715
	280 
	150
	75 
	210
	-

	Red Cabbage
	48
	38 
	-
	10 
	-
	-


Packaging Industries: 

The type of packaging useed in fruits and vegetables canning industries are metal canes, plastic and glass jars. Palestine market suffer from the shortage of all types of packaging. Metal canes are imported from the Isreali market, Glass jars are imported from Israel and the EU contries, while few plastic factories in Palestine are able to produce packages suitable for packaging fruits and vegetables. An effort should be spent in order to establish of the packaging industrieas in Palestine in order to develop the fruits and vegetables canning industries sector.

 Most important producers, agents of importing and distributions, trade marks and products of canned fruits and vegetables in the Palestinian market:

The following Table illustrate the most known trade markes and the types of canned fruits and vegetables that are available in the Palestinian market along with the types of packaging, producer and the agents who import and distribute these goods. It can be seen that most of the canned fruits and vegetables are imported from Israel, Egypt, USA and some EU coutries.

	Manufacterer
/Agent
	Brand
	Location
	Products
	Type of packaging

	Hero, 
	Hero
	Switzeland
	Fruit jams and marmalades ( red cherry, strawberry, apricot, mixed fruits)
	Glass jars 450 gm

	Kayserilioguliari Gidasan
importer: 
Al-zalmot companyfor trading
	Oskas
	Tarky
	Fruit jams and marmalades(apricot, strawberry, rose)
	Glass jars 700 gm

	Halawane Brothers
Zalome Co.
	Halawane
	Eygept
	Fruit james and marmalades (apricot, fig, orange, strwberry)
	Glass jars 900 gm

	Eygeptian french company for agricultural food industries
	VITRAC
	Eygept
	Fruit jams and marmalades ( red cherry, strawberry, apricot, mixed fruits)
	Glass jars 900 gm

	7 Dayes jams
	Chpita
	Greec
	Orange jam
	Glass jars 380 gm

	Kroger
	Kroger
	U. S. A.
	Strawberry jam
Orange marmalade
	Glass jars 510 gm
Glass jars 510 gm

	Centarl Pickling Co.
Shimorey Hamerkaz 
	Tami
	Israel
	Rasberr jam
	Galss jars 880 gm

	
	
	
	Turmus
	Metal cans 450 gm

	
	
	
	Whole kernal sweet corn
	Metal cans 550 gm

	
	
	
	Hot pepper pickled 
Green pitted olives
Cucumbers with brine
	Metal cans 220 gm
Metal cans 540 gm
Metal cans 540 gm

	Casadi Mamma
	
	Greec
	Apricot jam
	Glass jars
850 gm

	El-Bader canning and food production
	El-Bader
	Palestine
	Canned cooked beans,
	Metal cans 550 and 300 gm

	Harvest foods
	Harvest foods
	Egypt
	Cooked beans with olive oil, 
	Metal cans 380 gm

	
	
	
	Cooked beans
	Metal cans 380 gm

	
	
	
	Ccooked beans with hot pepper
	Metal cans 380 gm

	
	
	
	Butter beans with sause
	Metal cans 380 gm

	
	
	
	Peas with tomato sause
	Metal cans 380 gm

	
	
	
	Green peas
	Metal cans 380 gm

	Alkaseeh company for readyy food
	Alkaseeh
	Jordan
	Cooked chick-peas
Cooked chick-peas with tahina
	Glass jars 570 gm
Carton cans 135 gm

	Israeli food industries
	Telma
	Israel
	Hommos with tahena
	Metal cans 320 gm

	
	
	
	Hommos with vegetables
	Metal cans 100 gm

	American garden
	American garden
	U. S. A.
	Dark red beans
Packed strawberry
	Metal cans 440 gm
Metal cans 595 gm

	Furamans food 
	Furamans
	U. S. A.
	Butter beans
	Metal cans 410 gm

	B N H canning Co.
	ToPaz
	Thailand
	Whole kernal sweet corn
	Metal cans 340 gm
Metal cans 540 gm

	Green giant
	Green giant
	U. S. A.
	Whole kernal sweet corn
Mexicorn corn. Red and green bell pepper
	Metal cans 340 gm
Metal cans 540 gm

	Exoliva for S.D. food
	S.D.food
	Spain
	Green olives with salamon
Green olive with tuna
Olive with garlic
	Metal cans 340 gm
Metal cans 340 gm
Metal cans 340 gm

	Yerk Paz
	Yerk Paz
	Israel
	Eggplant pickles
	Metal cans 550 kg

	Zang zogang Tshang
	Marina
	China
	Mushroms
	Metal cans 400 gm

	Agent: Marina for trading
	Hebron
	Palestine
	
	

	Nanging
Agent: Shukha
	Nanging
	China
Israel
	Maushroms
Sliced pineapple
	Metal cans 390 gm
Metal cans 800 gm

	Zanlkol
	
	Israel
	Broad beans
Whole kernal corn
	Metal cans 550 gm
Metal cans 550 gm

	Americana (Eygeptian company for canning industries)
	Americana
	Eygept
	Bread beans with tahina
	Metal cans 360 gm

	Line food for production and canning of food industries
	Line food
	Palestine
	Broad beans 
	Metal cans 550 gm

	Donald Cook’s

	Donald Cook’s
	Phillippen
	Sliced pineapple in own juice
Fruit cocktail in syrup
	Metal cans 820 gm
Metal cans 420 gm

	Delmonte
	Delmonte
	Phillippen
	Sliced pineapple in syrup
Apricot halves in syrup
Pear in halves in syrup
	Metal cans 836 gm
Metal cans 825 gm
Metal cans 825 gm

	Vefaik Vedis Ticnet
Agent: Alzalmot
	
	Turky
Nablus
	Green Olive
Black olive
	Metal cans 690 gm
Metal cans 690 gm

	Egypetian October for food industries
	Cool
	Eygept
	Guwava juice
Pienapple juice
Apple juice
Strawberry juice
Mango juice
	Glass 1 liter
Glass 1 liter
Glass 1 liter
Glass 1 liter
Glass 1 liter

	Aldura for food industries
	
	Syria
	Eggplant pickles
	Metal 908 gm

	Zetawe
	Zetawe
	Palestine
	Green olives
Black olives

	

	Hersteller
	Lidya
	Turky
	Cucumber pickles
	Glass 720 gm

	Bafura
	Bafura
	Israel
	Grape juice
Grapefruit juice
Orange juice
Mango juice
Rasberry juice
Apple juice
	Plastic 1 liter


	Nile company for food industries
Agent: Zalom Broth
	Enjoy
	Egypt
Hebron
	Mango juice
Guwava juice

	Tetra pack 1 liter and 200 ml

	Chiquita Barands USA
	Chiquita
	Italy
	Mango juice
	Tetra Pack 1 liter

	Padico
	Marawi
	Palestine
	Nektar fruit cocktail juice
Peach juice
Apple juice
Fruit juice
Orange juice
Mango Juice
	Tetra Pack 1 liter and 200 ml


	Makbol for pickles manufactering and trading
	Makbol
	Palestine
	Hot red chili paste
	Glass 250 gm

	Franck red hot
	Frank red hot
	U. S. A.
	Hot red chili paste
	Glass 354 ml

	Abu-Abdu pickiling Co.
	Abu-Abdu
	Palestine
	Hot red chili paste
	

	Suree pantal oriantal food ltd.
	Suree
	Thailand
	Hot red chili paste

	Glass 800 gm

	Thaerah Co. for industrial trading
	Golden Taste
	Palestine
	Ketchup
	Plastic 460 gm

	Hunt-Wesson 
INC-USA and Conogra INC-USA
	Hunts’s
	U. S. A.
	Ketchup
	Plastic 1 kg

	Kostter Parve
	Kostter Parve
	Isreal
	Ketchup
	Plastic 600 gm

	Osem
	Osem
	Israel
	Ketchup
	Plastic 750 gm

	Pri Taim
	Pri Tam
	Israel
	Tomato puree
Ready to serve hommos
Cooked beans
	Cans 100, 580 gm
Cans 550 gm
Cans 560 gm

	Parmalat S.P.A.
Agent: Masruji Co. Ltd.
	Pomi Parmalate
	Italy

	Tomato puree
	Carton 200 
and 500 gm

	Golden vegetables
	Golden vegetables
	Israel
	Tomato puree
	Cans 580 gm

	Meloz aljaleel Factory
	Meloz
	Israel
	Tomato puree
	Cans 580 gm

	Al-Markaz pickles
	Al-Markaz
	Israel
	Tomato juice
	Galss 1 kg


Technology and machinery acquisition:

The Palestinian market suffers from a shortage in local producers of machinery intended for canning of fruits and vegetables industries. Most of the factrories operate manually or using semi-automatic machines. Few factories are using full automated production lies. The service for instulation and maintenance is absent. The Palestinian factories depend on the Israeli technology in insulation and maintenance of the machines. On the other hand, most of the machines intended fro packaging industries are imported from the Israel or the EU contries. The urgent need to establish institutions specialized in engineering service related to fruits and drying industries in Palestine is essential.

Institutions support to fruits and vegetables canning industries:

In Palestine there are many universities, institutions and reserch centers involved in food technology. Some of theme provide pure theoritical knowledge and others are involved in resaerch studies including: improving the food industries, analysis, implementing regulations and collaboration studies with other regional and internationl institutions. The following Table presents most of the institutions in Palestine involved in food technology:  

RESEARCH CENTERS IN PALESTINE

Chemical, Biological and Drugs Analysis Center (CBDA): Founded in 1999, it is established to provide service to the Palestinian society in the field of food analysis. It also provide recommendation fro improving the Palestinian industrial sector. It was accredited to establish laboratories for the private sector in order to doe their own chemical and biological analysis. It also has experience in conducting training courses in the fields of operating using advanced instrumentation such as HPLC, GC and AAS.

Applied Research Institute of Jerusalem (ARIJ): Founded in 1990, ARIJ is a non-profit organization dedicated to promoting sustainable development and self-reliance of the Palestinian people through greater control over their natural resources. It provides current data and research necessary to the formulation of position papers and policy strategies on such issues as land and water resources. 

Center for Palestine Research and Studies (CPRS): CPRS was founded in 1993 in response to the need for active Palestinian scholarship on issues related to Palestine. The Center is an independent academic research and policy analysis institution seeking to fully explore and understand new local and regional development and assess their impact on the Palestinians. It is fully committed to information exchange and to publishing research according to professional standards.

Centre for Environmental & Occupational Health: The Centre for Environmental and Occupational Health Sciences at Birzeit University aims to foster links with the community through direct training of farmers, establishing links with farmers' trade unions and NGOs on a local and international level. The Center provides consultancy, analytical services, hazard evaluation and identification, and technical assistance in lab management.

UNIVERSITIES AND INSTITUTIONS
Al-Azhar University, Gaza 

Al-Quds University 

An-Najah University 

Arab American University - Jenin 

Bethlehem University 

Birzeit University 

Hebron University 

Islamic University of Gaza (IUG) 

Palestine Polytechnic Institute 

1

