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Abstract

Tunisia is a country with a high vocational agricultural orientation.
It continues to promote production and gives incentives to construct
storage and processing installations in order to meet the food demand of
the growing population. This policy is part of a global development
program aimed at reaching a food security system. This system is based
not only on increasing production but also on the improvement of the
storage and processing capacities existing in the country, whether
modern or traditional, taking in consideration the food commodities and
the region concerned.

Food preservation by irradiation is an alternative to improve and
reinforce our food security system, since it is considered as a way to
protect commodities from spoilages and also to promote shelf life and
improve hygienic qualities. The products which are concerned by
decreasing losses are mainly potatoes, onions, garlic, dates, nuts, etc.
Hygiene improvement will concern poultry products for our growing
tourist business. And, shelf life extension concerns our exports of sea
products to the European Community.

Within this scope the Government of Tunisia has submitted a
proposal to install a pilot unit to carry out preliminary work toward the
introduction of an industrial unit. The International Atomic Energy
Agency has accepted the proposal and is looking for funds for the
implementation. The government has recently pledged 60.000 Tunisian
Dinars to do the required engineering studies of the unit.

Introduction

Tunisia is an agricultural oriented country. Encouragements in this
field aim at attaining self sufficiency in food commodities for
consumption first then for export. Great efforts had been done in the
field of seed selection, improvement of productivity and many other
areas related to production increase. But, despite the increase in storage
capacity of food by the installation of many new units of cereal bins and
cold rooms for fruits and vegetables. These storage areas were not
sufficient to accomodate the quantities produced abundantly in recent
years, such as wheat, olives, potatoes, onion, garlic, citrus, dates, and
many other fruits and vegetables. Food irradiation is looked at as an
alternative to food preservation in order to protect these items from
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spoilages (microbes and insects) and to regulate delivery and prices at
the retail market level.

Food preservation by irradiation had been shown to be efficient,
practical and feasible. Tunisia is in the process of introducing this
technology at the pilot level in cooperation with the International
Atomic Energy Agency (Project IAEA TUN/5/013). This project is
slowly moving due to the lack of funds from the Agency, it is ranked
"Footnote A" and we are in the process of looking for a donation from
member states or international organisations. Tunisia, among the North
African countries is the least advanced in the field of food irradiation.
Thus, we hope to bridge the big gap that exists between us and the other
neighbouring states. A feasibility study for the introduction of food
irradiation as a mean of preservation, had been carried out recently by
an expert from IAEA, who has spent two weeks in the field studying the
potentials of the introduction of this technology.

Research Coordinated Program

The school of Food Industry is participating in a collaborative study
on "insect disinfestation of some Tunisian food commodities using
irradiation" part of a coordinated program on "Standardized methods to
verify absorbed dose in irradiated fresh and dried fruits, tree nuts in
trade"

The program work and the investigations to be carried out to
develop a suitable dosimeter are planned as follow:

1) Dates and Almonds will be used as dried fruits.

2) Dried fruits will be irradiated in commercial packages at 0.30, 0.50
and 0.75 KGy.

3) Absorbed dose in packages (Min. and Max. doses) will determined
soon after irradiation.

4) Products will be transported and stored at room temperature and
refrigerated conditions.

5) Absorbed dose will be determined in suitable intervals during
storage.

6) Radiochromic film dosimeters or any other suitable dosimeters will
be used as label dosimeters.

7) Integrity of dosimeters will be established to storage time and
environmental conditions.
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The National Center for Nuclear Sciences and Technologies

Tunisia has also created recently a National Center for Nuclear
sciences and technologies under the auspices of the Secretariat of State
for Research and Technology, this institution has the mandate of
performing pacific nuclear studies and research in various fields, to
manage promote the pacific nuclear applications in relation to the
socio-economic development of the country in the fields of agriculture,
industry, energy, environment and medecine. The center is in charge of:

1) To do theoretical and practical studies in the areas of nuclear
technology for pacific usages.

2) To execute research programs for the development of nuclear
technology in the socio-economic domain.

3) To collect all information pertaining to nuclear science and
technology and synthesize the results of all experiments and
applications.

4) To deliver services for all public institutions and universities using
nuclear technologies and applications, including equipment
maintenance.

5) To organize training sessions in all aspects of nuclear applications.
6) To monitor all users and usages of nuclear sources for public safety

and environment.
7) To act as a counselor for all activities related to nuclear applications.
8) To perform all activities related to the development and control of

nuclear sciences and technologies.

Food Commodities suitable for preservation by irradiation

Foods to be Preserved by Irradiation
Dates [1]

Tunisia produces an average of 80.000 Tons of dates. The variety
Deglet Nour, one of the best in the world, constitutes 50.000 Tons alone,
from which 20.000 Tons are annually exported bringing around
50.000.000 Tunisian Dinars (around 50.000.000,00 USD). One of the
major problems and limitation of exports is the insect infestation of the
fruits. Importers are very strict for the Quality of the product. Control of
insect infestation has been done traditionally by the usage of chemical
fumigation (Methyl bromide and Phostoxins). But with the toxicological
implications and the environmental concern, these chemicals are being

960



discouraged and will be banned later. Since insect control in the field is
very difficult to achieve, the viable alternative is to disinfest the crop by
the mean of irradiation immediately after havest. Irradiation had been
shown to be efficient for insect control in dates (tables 1 & 2)[2 & 3].
Also, dates are subject to microbial contamination mainly molds within
the field and during storage and processing (Tables 3 & 4)[4].
Irradiation had been shown to reduce microbial loads of contaminated
products.

Almonds [5]

The average annual production of dried almonds is 50.000 Tons,
the main varieties are Achak, Non pareil, Hech, Zaaf. This food
commodity is produced mainly in the regions of central Tunisia (Sfax,
Sidi Bouzid, Kairouan, Mahdia). The Tunisian varieties are suitable for
both industrial and home consumption. The storage conditions cause
some problem due to insect infestation which could be easily overcome
by the use of irradiation.

Citrus [1]

The 1992-93 crop was about 281.000 Tons from which Maltaise
variety was about 156.000 Tons and Clementine was 34.000 Tons.
Export to mainly Europe was about 23.527 Tons and France remains
the target country with 93% of imports. Mold growth control and
quarantine may be achieved by using irradiation.

Potatoes [1]

The Total productions of potatoes was about 200.000 Tons in
1993. During the month of September of every year prices increase due
to shortages of this commodity related to the bad storage conditions
which lead to important losses. The problem may be corrected by using
irradiation to control part of the wasted quantity.

Onions [1]

Onion production reached 270.000 Tons in 1993 against 250.000
Tons in 1992. Storage conditions are inadequate in most areas of the
country and sprouting occurs in September for most varieties used in
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Tunisia causing great decrease in weight and in availability of the
product. The irradiation treatment will help to control this situation.

Fishery products [6]

Shrimps, lobster and octopus are the main products aimed at
exports. Hygienic requirements are very strict and quality assurance in
terms of microbiological loads are very important. The usage of
irradiation to assure an acceptable number of microbes is one of the best
solutions. Indeed with irradiation these products will remain fresh and
safe to eat.

Conclusion

Tunisia relies greatly on agriculture for its proper consumption and
for export. Food commodities need in either cases are to be
wholesome(high hygienic quality) and marketable (good quality:
physical and organoleptic). It is thus important to introduce irradiation
as a mean to secure all these demands in food items as an alternative to
other preservation techniques where ever appropriate.

Population and Agriculture[7]

Total Population 1990 : 8.18 Millions

2000 : 9.40 Millions

Urban Population : 4.45 Millions

Rural Population : 3.74 Millions

Agricultural population : 1.986 Millions

Active Population : 2.698 Millions

Active Agricultural Population.: 0.655 Millions

Inhabitants/Active Agricultural : 12.5

Agricultural/Total population..: 24.3 %

Total "P.I.B.", 1989 : 8920 Millions U . S . $

Agricultural "P.I.B." 1989 : 1249 Millions U. S . $

Agricultural/Total "P.I.B."....: 14 %

Agricultural "P.I.B.7ha U.A.L.*: 259 $/ha

Part of Food in Family Budget..: 37 % (7% cereals-Tubers)

Food Nutrients Availability/Inhabitant/Day
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(average86-88):

Calories: 2970.

Proteins: 83.1 gr.

Lipids : 73.8 gr.
* Usable Agricultural Land

"PIB" Gross Internal Product

Agricultural Productions
(1000 Tons)

LEGUMES[8]
(Averages 88-90)

Eggplants 4
Artichokes 1 6
Carrots 54
Cauliflowers 6
Cabbages 6
Cucumbers 23
Beans, broad & dry 24
Green beans 3
Lentils 2
onions, dry 52
Potatoes 192
Chick-peas 22
Green peas 15
Green chellies & peppers 137
Pumpkins 49
Tomatoes 437

FRUITS[8]
(Averages 88-90)

Apricots 1 8
Lemons 1 7
Dates 73
Mandarins 44
Cantaloups & Melons 57
Oranges 135
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Grapefruits 5 1
Watermelons 228
Peaches & Nectarines 30
Apples 38
Plums 6
Grapes 127

CEREALS [8]
(Averages 88-90)

Barley 246.6
oats 1. 0
Sorghum 3.0
Wheat 587.3

LIVESTOCK [9]
(Averages 86-89)

Beef 31.94
Lamb 39.40
Poultry 48.48
Total Indigenous meat.... 124.18
Eggs 56.04
Cow milk 356.99
Total Milk 382.21
Cheeses 4.20

FISHERY PRODUCTS 4 92.129
(1990, 1000 Metric Tons)

OTHER PRODUCTS3
(Averages 86-89)

Fruits with shell 35.61
Sugar beets 253.24
Raw sugar 24.91
olive oil 103.84
Wine 31.32
Tobacco 5.29
oil seeds 98.64
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Table I : Effects of Gamma Rays in Insect Disinfestation
of Some Date Varieties

Varieties

Safwi
(15.3%
Humidity)

Soukara
(13.9%
Humidity)

Dose
Krad

0
10
15
20
25
50

0
10
15
20
25
50

Oryzaephilus
surinamensis

Egg

55.1
15.3
3.9
0.6
0
0

31.9
11.7
6.1
2.4
0
0

Adult

78.0
8.1
1.7
0
0
0

45.3
13.2
2.9
0.8
0
0

Ephestia
cautella

Egg

61.7
20.2
12.6
0.3
0
0

44.0
8.1
3.7
0.9
0
0

Adult

66.2
18.0
5.8
0.2
0
0

51.6
3.1
1.0
0.3
0
0

Batrachedra
amydraula

Egg

37.5
12.1
8.0
2.6
0
0

23.0
5.9
1.3
0.8
0
0

Adult

51.3
7.9
3.1
0.7
0.0
0.0

38.5
8.2
2.0
0.3
0.0
0.0

El-Sayed et al., 1982

Table II : Percentages of Alive Larvae and Pupes of E.
Cautella Detected at Every Observation in
Artificially Infested Dates

Treatement

(Controls)

0.44
+/- 0.05 KGy
at 25o C

Storage period (days)

1

89.49a

86.29a

15

32.26a

0.83b

30

35.16a

0.62b

45

35.63a

0.0b

80

58.30a

0.0b

110

74.78a

0.0b

140

69.13a

0.0b

185

66.0a

0.0b

Averages followed by same letter in a column are not significantly different at the 5% of the T test.
Al- Taweel et al., 1990
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Table III : Mold Contamination of Dates

Samples of dates

Fresh Dates from
trees

Dates from cold
rooms

Processed Dates in
packages

Normal

100

60

96

Percentages

Surface sterilized

42

38

56

Mahjoub et al., 1986

Table IV : Mold Groups Isolated From Date Samples

Microorganisms

Aspergillus

Penicillium

Others

Totals

Isolated organisms

20

30

29

79

Percentages

25

38

37

100

Mahjoub et al., 1986
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