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ABSTRACT 

This study aims to determine the best combination of irradiation-

hot water and irradiation-low temperature storage as treatments to 

help achieve longer shelf-life extension of fruits with export value 

such as bananas and mangoes* Our results have shown the combined 

irradiation and hot water treatment as a better treatment for mangoes 

over that of combined irradiation (30 kr.) and low temperature storage 

(15°C) or of single treatments of irradiation, refrigeration or hot 

water. A much lower dose of 30 krad was found to give the longest 

extension in shelf-life in mangoes given the irradiation and hot water 

treatment (55°C)# Similar work was also done on bananas but the 

results are still preliminary. 



PABC (D) 76027 
Page 2 

INTRODUCTION 

In the tropics where high humidity and temperature are rate-

determining factors in food spoilage, several food preservation 

techniques are exhaustively explored in the search for methods of 

extending the shelf-life of fresh fruits, vegetables, fish, and meat 

products* 

The feasibility of using ionizing radiation as a means of pre

serving food has been demonstrated in several experiments* Shelf-life 

extension of fresh fruits by this method has shown promise as revealed 

by reports in the literature* 

At the Agricultural Research Division of the Philippine Atomic 

Research Center, the feasibility of this technique was conducted on 

fruits particularly those with export value such as bananas and mangoes* 

Early studies (since 1971) were conducted with the assumption that the 

response of the fruits to irradiation depended on several factors like 

variety, maturity, time of harvest, physical condition of the fruit at 

harvest, treatment prior to irradiation, or temperature during irra

diation* Data relating to these factors were presented in Progress 

Reports on Mangoes # 1, 2, and 3 and Progress Reports on Bananas # 1 , 

2, 3i and k, 

This report (Part I) constitutes the bu> of a series of technical 

reports on carabac mangoes covering experiments X, XI, and XII and 

the 5 t t progress report (Part II) on bananas* 
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METHODS 

I, Mangoes; 

Mature green Carabao mangoes (113-116 days old^ were picked from 

the Yuson Farms at Jaen, Nueva Ecija. These were packed In kalngs 

lined with newspapers and covered with banana leaves, and brought to 

the Atomic Research Center (in a jeep). 

The day after picking, the fruits were divided into lots for the 

different treatments and packed in wooden slit boxes lined with news-

paper. Twenty fricke dosimeters were placed in strategic positions 

in the lots to be irradiated to record the actual dose absorbed* 

Irradiation was done inside the air-conditioned dry gamma room 

for one to two hours depending on the dose levels. The source of 

gamma irrajiation is a 20,000 Ci Co-60 (obtained in 1970). 

The objectives sought for each study were the following: 

Study X - To study the effect on the shelf-life and organoleptic 

properties of mangoes given a combined treatment of irradiation and 

low temperature storage at 15 C for one week. 

Study XI - To study the effect on the shelf-life and organoleptic 

properties of mangoes given a combined treatment of irradiation and 

hot water treatment at 50°C for 20 minutes. 

Study XII - To compare hot water treatment at (a) 50°C for 20 min. 

(b) 55°C for 15 rain, in conjunction with irradiation at optimum dose 

found in Study XI. 
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RESULTS AND DISCUSSION 

I« Mangoes; 

Shelf-life Extension; 

Combined Irradiation - low temperature treatment 

Results obtained ii: this preliminary experiment where irra

diated mangoes were stored at 15 C for a period of one week indicated 

a much longer delay in ripening for the fruits* While it was also 

shown that irradiation alons at 60 kr. and storage at room temperature 

produced results similar to the refrigerated-unirradiated samples, the 

combined irradiation at 50 kr and low-temperature storage at 15 C gave 

an extension of five more cays over either irradiation alone or low-

temperatur» alone or a 9 days-extension over that of the control stored 

at room temperature. 

Combined Irradiation - hotwater treatment 

To control storage; decay, relatively higher doses are required, 

which are beyond the dose tolerance level of the fruit. The optimum 

dose range of 50-80 kr mangoes merely retarded the appearance of decay 

lessions caused particularly by anthracnose. Study XI and X H have 

shown the synergetic effect of irradiation and hotwater treatment as 

effective control against decay. A much lower dose of about 30-40 kr 

was found to achieve this objective. 

Irradiation at about 67 kr alone delayed the appearance of decay 

lessions, longer than hot-water treatment alone at 50°C4 However, it 

was also knoum that a temperature of 55°C gave better results than the 
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two treatments mentioned. The longest extension of sh&lf-life was 

obviously achieved by the comtined irradiation at 33 kr and hot-water 

treatment (55°C for 15 min.) as shown by the Table below. 

Treatment 

% Decayed Fruits 

Days after edible ripe stage 

2 days 5 days 7 days 10 days 15 days 
later later later later later 

Control 60* 93* 93* 10035 -

67 kr only 0 20 27 ko S?% 

Hot-water (50°C) 0 27 53 Bo 100 
Hot-water (55°C) 0 0 0 13 87 
Hot-water (50°C)+33 kr 0 7 6.7 7 73 
Hot-water (55°C)+33 kr 0 0 0 0 20 

Organoleptic Properties: 

No significant differences in the organoleptic qualities were 

found in the samples #.ven the combined irradiation treatments as 

compared to the samples given ao treatments at all. 

II. Bananas (Lacatan): 

One experiment was tried on bananas using the combined treatment 

of irradiation and storage at low temperature (15°C) but results were 

not favorable 3ince all the samplesf both control and treated, did 

not ripen fully. Samples were poor in quality. Peelings were dark 
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in color and hard in texture. Even while still green in color, they 

already manifested dark spots on the peelings which could also be due 

to anthracnose infection. 

Another experiment was done to determine the best hct-water 

treatment for bananas. Only the samples given the 50 C for 15 min. 

immersion in hotwater showed the least change in the color of peeling 

and organoleptic properties as compared to the ones treated at 55 C 

(15 rain.). There was no extension in shelf-life of the samples when 

compared to the control. No combined irradiation and hot-water treat* 

ment could be done on the samples at the time of this experiment 

because of the mapping studies being done at the dry gamma room. 

Experiments could not be repeated due to the limited supply of 

bananas with known maturity. Tagged bananas at the Hamaril Plantation 

at Los Banos were often stolen and bananas planted at the Philippine 

Atomic Research Center have not yet produced enough fruit for experi

ments. 

CONCLUSION 

Both combination treatments applied in mangoes gave a longer 

extension in shelf-life of the fruit. However, the combined irradiation 

and hot-water treatment is more effective in controlling storage decay 

than the combined irradiation and low-temperature treatment. No signi

ficant differences in the organoleptic properties were observed in the 

samples given the combination treatment when compared to the samples 

given no treatment at all. 
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The extension in shelf-life may be attributed to the synergestic 

effect of the treatments, which could have affected the senescence of 

the fruit and likewise controlled the growth of rot-causing microorganism. 

Experiments on bananas are still preliminary and need be repeated. 
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