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Abstract 

The effects of gamma irradiation on ripening process of ‘Morn-Thong’ durian were studied. 

Fruits were irradiated with gamma ray at 0, 0.3, 0.6 and 1.0 kGy or dipped Benomyl® at 500 

mg/L and then fruit were stored at room temperature. Soluble solids content (SSC), pulp 

colour (L*, a* and b* values), flesh firmness and weight loss were measured. The results 

found that irradiation at 0.3 kGy caused higher water loss compared to fruit treated with 0.6, 

1.0 kGy, control and Benomyl® dipping, respectively. Fruit irradiated with 0.3 kGy had the 

highest SSC, indicating the induce of ripening process. However, there was inconsistent in 

pulp colour. 
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1.Introduction 

Durian (Durio zibethinus L.) is called king of the fruit (www.ecst.csuchico.edu/~durian/) . 

‘Morn Thong’ durian is the most famous cultivar for international and domestic markets. 

Irradiation dose up to 1000 Gy have been approved by the U.S Food and Drug Administration 

for the delay of maturation and disinfestations of fruit and vegetables (Federal Register, 

1986). Moy and Wong (2002) demonstrated that irradiation had no effect on sensory 

evaluation and vitamin C content of mango, papaya, rambutan and litchi, however it affect 

vitamin C content of carambola fruit.  Moreover, irradiation also delay ripening and extend 

the shelf – life of minimally processed fruits and vegetables (Chervin and Boisseau, 1994). 

The efficacy of using irradiation as a quarantine treatment relate to its efficiency, 

effectiveness and retaining product quality (Moy and Wong, 2002) Moy (1985) reported that 

increasing doses can be applied to cause sterilization of eggs and larvae of pests (e.g. fruit 
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flies) or to prevent adult emergence, or to inhibit egg hatching. In contrast, a high dose of 

irradiation can damage different important compounds of plant cell (Kovács and Keresztes, 

2002). Irradiation at 5 kGy caused a completely broken middle lamella and the cortex cell 

shrunk and collapsed when irradiated with 2.5 kGy (Kovács, 1995). In apples irradiated with 

1.0 kGy and stored found that cell were collapsed and shrunk than the control fruit. In 

irradiated banana, fruit softening and yellowing was inhibited by an exposure of 0.2 kGy, but 

the higher doses accelerated these changes (Strydom et al., 1991). Lacroix et al. (1992) 

reported that irradiation softened the flesh of mango, produced slight colour variation in skin 

and flesh. However, the specific information of irradiated ‘Morn – Thong’ durian is lacking. 

Therefore, the objective of this research was to investigate the effect of doses of gamma 

irradiation on ‘Morn – Thong’ durian during ripening at 20 °C. 

 

2. Materials and methods 

Durian fruit cv. Morn – Thong were packed in conventional boxes (4 fruits/box). The 

boxes were subjected to gamma irradiation from Co60 source at a dose rate of 0 (control), 0.3, 

0.6, 1.0 kGy or dipped Benomyl® at 500 mg/L. Thereafter, the samples were transported to 

the postharvest technology laboratory, KMUTT where they stored at 20 °C prior to analysis 

daily following pulp colour (L*, a*, b* value) was measured with a Chroma Meter (Minolta, 

Model CR-300), firmness was measured using Texture Analyzer, TA- XT 2 equipped with a 5 

mm round flat probe and compress fruit 5 mm at the speed of 1 cm.min-1, soluble solids 

content (SSC) was determined by Atago, Model PAL-1 and weight loss. Fruit were 

determined after irradiation and daily during storage at 20 °C.  

 

3. Results and Discussion 

Irradiation induced ‘Morn – Thong’ durian fruit softening. Firmness of irradiated fruit 

and non-irradiated fruit decreased with the increasing irradiation doses (Figure 1). Irradiated 

fruit were softer than non-irradiated fruit, and this response adversely affects the shelf-life of 

durian. The firmness of durian treated with benomyl was not significantly different from the 

firmness of control fruit. Loss of firmness related to increasing water-soluble pectin in 

irradiated tomato (Prakash et al., 2002). However, firmness of irradiated papaya was retained 

longer than non-irradiated fruit (D’Innocenzo and Lajolo, 2001). The SSC of all treatments 

was increase as storage period. The SSC of irradiated fruit were higher than control and 

benomyl treated fruit, respectively (Figure 2). This is in agreement with previous studies 
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(Neven and Drake, 200; Ladaniya et al., 2003). In contrast, irradiation did not alter SSC of 

papaya (D’Innocenzo and Lajolo, 2001). Irradiation at 0.3 kGy caused higher weight loss 

compared to fruit treated with 0.6, 1.0 kGy, control and Benomyl® dipping, respectively 

(Figure 3). Physiological loss in weight of Citrus sp. was inconsistency depending on cultivar 

or type of citrus (Ladaniya et al., 2003).  The pulp colour (L* value) was slightly lighter for 

fruit treated with benomyl, but b* values of pulp colour of fruit irradiated with 0.6 and 1.0 

kGy were become higher than non-irradiated fruit, indicating that the flesh colour of 

irradiated fruit developed more yellow colour. However, there was inconsistency in pulp 

colour changes (Figure 4-6).  

 

4. Conclusion 

Loss of flesh firmness was early observed in irradiated fruit. Irradiated fruit with 

gamma irradiation had higher SSC than control fruit, indicating the induction of ripening 

process. However, there was inconsistency in pulp colour development. This finding indicted 

that ‘Morn – Thong’ durian fruit tolerance to gamma irradiation is species dependent. 

Therefore, the combined effect of gamma irradiation and other treatments e.g. coating or 

cooling need to be investigate to extend shelf-life of durian. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Effect of gamma irradiation on firmness of ‘Morn-Thong’ durian fruit stored in 
ambient air at 20°C. 
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Fig. 2 Effect of gamma irradiation on SSC of ‘Morn-Thong’ durian fruit stored in ambient air 
at 20°C. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 Effect of gamma irradiation on weight loss of ‘Morn-Thong’ durian fruit stored in 
ambient air at 20°C. 

 
Fig. 4 Effect of gamma irradiation on L* value of ‘Morn-Thong’ durian fruit stored in 
ambient air at 20°C. 
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Fig. 5 Effect of gamma irradiation on a* value of ‘Morn-Thong’ durian fruit stored in ambient 
air at 20°C. 

 

 
Fig. 6 Effect of gamma irradiation on b* value of ‘Morn-Thong’ durian fruit stored in 
ambient air at 20°C. 
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