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Abstract

In spite of the technologies developed during the last decade, the level of food loss is still high and is
reported in many countries. According to the United Nations, more than 30 per cent of the mortality rate
world-wide is caused by alimentary diseases. The desire of most countries to make food safer for
consumption requires better food preservation and production techniques. In this regard, irradiation is an
interesting alternative to be considered Food irradiation is a process exposing food to ionizing radiations
such as gamma rays emitted from the radioisotopes ®°Co and **'Cs, high energy electrons and X-rays
produced by machine sources. Some agricultural products are important commodities in international
trade. The trade of these products is often seriously hampered by infestation of several species of insects
and mites. The presence of parasites, some microorganisms, yeast and moulds are also the source of
problems, sometimes directly or indirectly through toxin formation in the food products. Irradiation alone
or combined with others processes can contribute to ensuring food safety to heathy and compromised
consumers, satisfying quarantine requirements and controlling severe losses during transportation and
commercialization. Depending on the absorbed radiation dose, various effects can be achieved resulting
in reduced storage losses, extended shelf life and/or improved microbiological and parasitological safety
of foods. However, hindering factors in the way of commercial implementation of the food irradiation
process are politics and consumer advocacy. This paper reviews the application of irradiation for
preserving some fruit and vegetables.
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I ntroduction

The potentia benefits of food irradiation are yet to be realized due to slow progress in the
commercialization of the technology (Peter, 2014). Irradiation is the deliberate process of exposing an
item to certain types of radiation energy to bring about desirable changes. lonizing radiation is radiant
energy that has the ability to break chemical bonds. The early history of food irradiation is the history of
radiation itself (Diehl, 2002). Food irradiation has about 100 years of history and it was developed as a
scientifically established technology And safe food process during the second half of the XXth century
(Molins, 2001). There are three types of ionizing radiation that can potentially be used in food irradiation:
electron beams (machine generated), X-rays-(machine generated), and gamma rays (occur naturally from
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radioactive decay of Cesium 137 or Cobalt 60). Cobalt-60 is most commonly used for food irradiation,
though electron beam is finding increasing application. Currently, there are a number of non-food related
products being irradiated (cosmetics, wine corks, hospital supplies, medical products, packaging
materials) mostly to achieve no therma sterilization. The radiation dose refers to the amount of these
gamma rays absorbed by the product and is measured in Grays (Gy). 1 Gy = 1 Joule of absorbed energy /
kg of product. Most treatment levels are on the order of 1 to 10 kGy (1 kGy =1000 Gy) (FDA, 2004).
These types of radiation are chosen because (Farkas, 2004):

(a) They produce the desired food preservative effects.
(b) They do not induce radioactivity in foods or packaging materials.
(c) They are availablein quantities and at costs that allow commercial use of the irradiation process

The beneficia effects of food irradiation resulted from the ability of radiation to bring about the effects
shown in the Table, which also provides some indicative applications. Irradiation is one of many physical
processes applied to food, but it has anumber of practical advantages that include (Farkas, 2014):

* Versatile (safety, security and trade (insecurity) applications).

* Highly effective and efficient (it has broad-spectrum effectiveness against all nonsmoking bacteria and
against insects and many other pests).

* A cold process (advantageous for many foods).

* Penetrating (foods are treated in their final packaging, target organisms are not protected by package
shape or position in the package, product distribution is relatively unimportant, and treating pallet loads
ispossible).

* Solid, raw foods can be treated.

* Treatment does not involve chemicals or chemical residues.

* The process is relatively easy to control (usually dependent only upon conveyor speed and the
power/activity of the radiation source)

* Food can be immediately distributed into the food supply chain after treatment.

What Happens When a Food isirradiated?

When ionizing radiation passes through a food product, some energy is absorbed by some chemical
bonds. Some bonds rupture and produce free radicals which are highly reactive and unstable. They
instantaneously rejoin with neighboring compounds and the results are called radiolysis compounds.
These are similar to the compounds produced by heating (thermol ytic compounds). There is no significant
difference in the compounds generated from ionizing radiation versus those generated from heating.
Roughly one bond per million is broken for each kGy of applied ionizing radiation. The uniqueness of
irradiation is that DNA (microorganisms and insects have a lot of DNA compared to plant cells) is very
sensitive to irradiation. Irradiation of DNA at the approved levels causes base damage, breaking of DNA
strands, and cross linking. All of these result in the loss of the organism's ability to reproduce (IFT, 1998).
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Reduction of pathogenic microorganisms

Since irradiation does not substantially raise the temperature of food under irradiation, it is of particular
importance for the control of food-borne illnesses in seafood, fresh produces, and frozen meat products.
lonizing radiation has been shown to reduce the number of disease-causing bacteria such as Listeria
monocytogenes, Escherichia coliO157:H7, Salmonella, Cliostiridium botulinum and etc. in various food
commodities and alow food to be irradiated in its final packaging. However, irradiation alone may not
be sufficient to reduce the number of food poisoning outbreaks, it is essential to adhere to good
manufacturing practice to prevent subsequent contamination during processing (Edwards and Fung, 2006;
Talbot et a, 2006; Jakabi and Gelli, 2003).

Decontamination

Spices, herbs and vegetable seasonings are valued for their Distinctive flavors, colours and aromas.
However, they are often contaminated With microorganisms because of the environment and processing
conditions under which they are produced. Until the early 1980s, most spices and herbs were fumigated,
usually with sterilising gases such as ethylene oxide to destroy contaminating microorganisms. However,
the use of ethylene oxide has been banned in a number of countries due to its proven carcinogenicity.

Extension of shelf-life

The shelf-life of many fruits and vegetables, meat, poultry, fish and seafood can be considerably
prolonged by treatment with irradiation (ICGFI, 1999).

Depending on the dose of ionizing energy applied, irradiation produces virtually No or minor
organoleptic changes to food under irradiation that make it particularly important for the control of
postharvest quality of fresh produces (Niemira and Fan, 2006) by modifying the normal biological
changes associated with ripening, maturation, sprouting, and aging (WHO and FAO, 1998).

Exposure to a low dose of radiation has been demonstrated to slow down the ripening of bananas,
mangoes and papaya, control fungal rot in strawberries and inhibit sprouting in potato tubers, onion bulbs,
yams and other sprouting plant foods (Thomas, 2001a; Thomas, 2001b).

Disinfestations

The major problem encountered in preservation of grains and grain products is insect infestation.
Irradiation has been shown to be an effective pest control method for these commodities and a good
alternative to methylbromide, the most widely used fumigant for insect control, which is being phased out
due to its ozone depleting properties. Disinfestations is aimed at preventing losses caused by insects in
store grains, pulses, flour, cereals, coffee beans, fresh and dried fruits, dried nuts, and other dried food
products including dried fish. It is worth mentioning that proper packaging of irradiated products is
required for preventing reinfestation of insects (Ahmed, 2001; ICGFI, 1999).

Other potential applications
Besides the sanitary purposes, irradiation has been studied to reduce or eliminate undesirable or toxic
materials including, food allergens (Lee et al, 2000; Lee et al, 2001), carcinogenic volatile N-nitrosamines
(Ahn et a, 2002a; Ahn et a, 2002)
And biogenic amines (Kim et a, 2003) On the other Hand, irradiation has been shown to enhance colour
of low-nitrite meat products (Byun et al, 1999) and low-sat fermented foods (Byun et a, 2000). In
addition, ionizing radiation can be used to destroy chlorophyll b in vegetable oil resulting in protection of
oil from photo oxidation and elimination of undesirable colour change in oil processing industry (Byun et
al, 2006).

479 | Page



Yousefi & Razdari Int J Adv Biol Biom Res. 2014; 2(4):477-481

Conclusions

Over the last decade the commercia retail of irradiated food has been growing slowly in a number of
countries without any damaging consumer backlash or resistant However, the food trade generaly, and
retailers particularly, are slow to recognize this fact. If the potential benefits of irradiation for food safety
and security and for trade are to be fulfilled, then it is time for irradiation processors to bring these
commercial successes to the attention of the food industry in a more concerted and forceful manner.
Failure to do so will leave the field open to those quoting surveys of general public opinion which do not
appear to be consistent with consumer purchasing behavior.

It is evident from the available literature that radiation technology is a promising technique that could be
employed for modification of food protein, especially on the protein films and gelatin properties. Majority
of the research works reported in this review are mostly on the effects of irradiation on protein films
properties but not on improving protein functionality. Therefore, there is lack of information on the
effects of irradiation on other protein functionalities aside from being applied on the production of film.
Generdly, irradiation is known as the non thermal and cost effective technique for protein films
modification. Future studies might be expanded on the other food systems such as spreads, bakeries,
emulsions, aerated products, pharmaceuticals, etc. by applying this radiation induced protein modification
within the permitted doses. These studies could be designed to ascertain the effects of irradiation on the
gelling, foaming and emulsifying properties for different irradiation time or doses within the permitted
doses. Furthermore, finding the best conditions, doses, and combination treatments for protein irradiation
arecrucia in order to achieve the desired functional properties.
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