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Abstract

Preliminary test of mango (Mangifera indica) preservation by irradiated chitosan

coating has been investigated. The coating by using irradiated chitosan in 1.5%

solution has extended the shelf life of mango from 7 to 15 days. At the 15th day mango

coated by irradiated chitosan has been keeping good color, natural ripening, without

spoilage, weight loss 10%, whereas the mango without coating was spoiled completely

and the coating of fruit with unirradiated chitosan inhibited the ripening.
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1. Introduction

Chitosan is a polysaccharide, which is mainly produced from by-product of seafood

industry [1]. Productivity of chitosan in the world is estimated about 2000 tons / year

[2].

Chitosan is widely used in many fields such as food, foodstuff, pharmaceutical and

cosmetic industry. Since chitosan can form a semi-permeable coating [3], helping

modification the internal atmosphere of the fruit tissue and suppress the fungal growth,

it was applied to use for preservation of tomatoes, Iitchi, cucumber and bell pepper

fruits [4-6]. The results showed the potential of chitosan in reducing weight loss,

respiration and delaying of color development of fruits. However, further study is

required for chitosan coating in controlling of physiological processes affecting on
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ripening and senescence of fruit on commercial scale. Especially, it is important for

storage of mango because the fruit can continue ripening after harvest.

Matshuhashi and Kurae (199?) showed that irradiated chitosan has antimicrobial

activity higher than that of unirradiated chitosan [7]. Pham and Kume (1999) reported

also antifungal activity of irradiated chitosan [8]. Beside the increase of anti-fungal

activity, irradiation can modify chitosan to create chitosan solution having viscosity

suitable with fruit coating due to its decrease of viscosity, coagulation and increase of

solubility [9].

In this study, we apply radiation technology to improve potential fruit storage

properties of chitosan coating.

2. Materials and methods

Chitosan was produced in Vietnam. The chitosan solution was prepared by

dissolving chitosan 1.5% (w/v) in HC1 solution [5, 6]. Chitosan solution was irradiated

at dose of 31 kGy and used to make coating of fruit.

Mature-green mango after harvest was selected by size, color, without infection and

mechanical injuries. They were cleaned by solution prepared from commercial bleach

then dip in hot water [10]. After air dry mango were dipped in irradiated chitosan

solution and dried naturally in air. Fruits were stored in carton box at normal condition

(room temperature: 22-34" C. relative humidity: 74-85%). Samples of preservation with

chitosan coating 1.5% (w/v) and chitosan coating mixing with carbendazim (CBZ) were

also used at the same time for comparison. Weight loss, change of appearance and

spoilage were checked every two days. The spoiled fruits were discarded. Acidity was

tested at the 1st day and the last day of storage.

3. Results and Discussion

Quality of mango during storage has been tested by weight loss, spoilage ratio,

capability of ripening with color change (Table 1). Mango with irradiated chitosan

coating had no spoilage after 15 days of storage. Fungi could not be observed visually.

Prevention of spoilage of irradiated chitosan coating is equal to that of unirradiated
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chitosan iriixing with carbendazim (fungicide). Fruit with chitosan coating had 34.6%

of spoilage at the 15th. day and 100% spoilage for control. These results show that

irradiated chitosan coating have antifungal activity much higher than that of

unirradiated chitosan.

The color of yellow, green and gray-black indicated the ripening, unripening and

spoilage, respectively. Furthermore, it was observed that the surface of mango with

unirradiated coating was always gray. This may be revealing the infection of

microorganism. Whereas the surface of fruit with irradiated chitosan coating were dry

and dean.

The change of acidity during storage was shown in. Table 2. The acidity of mango at

1st day storage was 2.05 and the value was decreased during storage. After 15 days the

aciditv for unirradiated chitosan coating + CBZ was 1.36 and the value for irradiated

Table 1. Mango quality after 10 days and 15 days
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chitosan coating was 0.80. Acidity of mango with irradiated chitosan coating decreased

significantly. These results show that the ripening of mango with irradiated chitosan

coating is better than that with unirradiated chitosan coating. It suggested the

prevention of ripening of unirradiated chitosan coating.
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Photo 2. Spoilage of mango after 15 days

Viscosity (cp) and coagulation property of chitosan decreased after irradiation [9].

The decrease of viscosity suggested the decrease of thickness of coating film on fruit

and improving of O2, CO2 and ethyiene gas permeability so that the respiration of fruit

is not restrained completely, ripening characteristics of fruit are not prevented. lume

and Takehisa [9] showed also that the solubility of chitosan increased by radiation. It is

expected to facilitate the preparation, of chitosan solution, with low viscosity by

irradiation, which is suitable for fruit coating.

Conclusion

The results indicate that irradiated chitosan coating is effective on preservation of

fresh fruit. It can extend the shelf life, limit the growth of fungi, and decrease the

spoilage without affecting on ripening characteristics of fruit. Quality of fruit storage

coating of chitosan will be improve by controlling of radiation dose.

— 104 -



JAERI-Conf 2000-003

Table 2. Acidity at the 1st day and 15th day

Acidltv
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Irradiated chitosan
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Photo 1 and 2 show the change in appearance and spoilage of mango during storage,

respectively. Photo 1 and 2 confirm dearly the results of Table 1 and Table 2. After

15 days of storage, the spoilage increase at all samples. However, the extent of spoilage

of fruit with irradiation chitosan coating was not as serious as other samples. The

prevention of spoilage during mango storage suggests the increase of antifungal activity

of irradiated chitosan. Previously, Pham and Kume [8] reported that the irradiated

cMtosaii (25 kGy) can suppress the growth of Aspergillus versicolor, Coricicuni rolfsii

and Cercospora kikuchii with minimum concentrations of 1100 tig, 500 \ig, 700 \igj ml,

respectively.
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Photo 1. Appearance of mango after 12 days of storage
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