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 Abstract 

Studies on effects of gamma irradiation on the frozen Durian fruit (Durio zibethinus Murray) was 
conducted in MINTec-Sinagama, Malaysian Nuclear Agency, using a Co-60 source. The main aims of the 
study were to determine the optimum range of gamma irradiation dose can be applied on frozen durian 
pulp and puree to improve the microbial quality whilst maintaining its flavor. The results showed that the 
generic gamma radiation dose between 2 kGy until 6 kGy can reduced total plate count (TPC) of the 
recorded initial TPC values of fresh durian pulp and puree; 6.10 ×105 and 3.79 ×105 cfu/g each into the 
range of 2.54×105 to 1.58×103 cfu/g and 1.18×105 to 3.08×103 cfu/g respectively. In conclusion, the non-
thermal irradiation improved the microbial quality of durian whilst maintaining its flavor. 

 

Abstrak 

Kajian ke atas kesan sinaran gamma dari sumber Co-60 terhadap Durian beku (Durio zibethinus 
Murray) telah dijalankan di MINTec-Sinagama, Agensi Nuklear Malaysia. Tujuan utama kajian ini 
adalah untuk menentukan julat optimum dos sinaran gamma yang sesuai digunakan pada pulpa dan puri 
durian beku untuk meningkatkan kualiti mikrobial serta pada masa yang sama turut mengekalkan 
rasanya. Hasil kajian menunjukkan bahawa dos sinaran gamma di antara 2 kGy hingga 6 kGy boleh 
mengurangkan jumlah kiraan plat (TPC) dari  pulpa dan puri durian segar; 6.10 × 105 dan 3.79 × 105 
cfu / g ke julat dari 2.54 × 105- 1.58 × 103 cfu / g dan 1.18 × 105- 3.08 × 103 cfu / g. Kesimpulannya, 
penyinaran yang tidak melibatkan haba meningkatkan kualiti mikrobial durian beku sambil memelihara 
rasanya. 
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1. INTRODUCTION 

The durian is the most famous and popular tropical fruit in Southeast Asia. Fondly regarded as the "King 
of Fruits", the durian is sought and savored with passion by millions of durian lovers in the South East 
Asian region. Its fame is spreading and there is a strong demand for quality durian in Hong Kong and 
mainland China. Durian fans can also be found in Taiwan, USA, Europe and Canada. 



In the year of 2008, Malaysia produced approximately 376,273 metric tons of durian (Department of 
Agriculture Malaysia, 2009; Yee Jun et al., 2010). On top of that, The Federal Agriculture Marketing 
Authority (FAMA) had developed a centre for processing of frozen durian in Jun 2007. This is part of the 
effort to overcome the in-flux of durian during its season where the durian is processed for local and 
export market. 

However during cutting, packaging and distribution the ripe flesh or pulp are expose to microbial 
contaminations. As a result, retailers and exporters will produce durian based products with enormous 
number of microorganisms such as yeast and mould that will lead to food borne disease outbreak. 
Besides, the durian supply business will face a heavy financial lost due to outgrowing number of spoilage 
durian. Bacteria are of greatest concern in terms of serious illness and number of human at risk of 
infection on an international scale. In order to take the prime role as food producing and trading nation in 
this region, food manufacturers are encouraged to produce safe and high quality product through several 
hygiene practices such as Good Manufacturing Practice (GMP) and application of high technology of 
preservation technique. 

 

2. MATERIAL AND METHODS 
 

2.1 Durian  
 
Vacuum packed durian pulp and puree were obtained from a durian manufacturing company in 
Selangor (Durian Resources Sdn. Bhd., Selayang). The fruit samples were kept frozen at -21°C 
before being treated with gamma irradiation. For sampling purposes in microbial analysis, sample 
was transferred into a new nylon packaging which was initially treated with ultraviolet (UV) light 
treatment. Sampling was performed in a fume cupboard as precaution to avoid cross contamination.  
 
2.2 Gamma Irradiation  
 
Irradiation was performed using Research Loop at the MINTec-Sinagama. Samples were placed in 
the Research Loop and were irradiated at room temperature (25 - 30°C). Two replicates of 2 kg 
vacuum packed durian pulp and puree were irradiated for three different doses of gamma rays. 
Samples were packed in nylon packaging and kept in polystyrene boxes during irradiation. Durian 
were treated with a constant dose rate of 0.8 kGy/h for various time intervals in order to obtain 0, 2, 4 
and 6 kGy of gamma rays. The absorbed dose was measured using dosimeter Gammachrome YR. 
Samples were kept in a chest freezer (-21°C) before being assayed for microbial and proximate 
content. 

2.3 Enumeration of Microorganisms  
 
Samples were analyzed using standard procedures (APHA, 2001). Plate count agar (PCA), potato 
dextrose agar (PDA) and 0.1% peptone water were the solid culture media used in this study. Two 
methods were applied to count the microorganisms in both the irradiated and non-irradiated samples 



which are pour plate and spread plate method. In pour plate method, each 10 g of sample was 
aseptically transferred into stomacher bag and immersed in 90 ml 0.1% buffered peptone water. The 
mixture was homogenized with a Lab-blender stomacher 400-P (Intersciences, France) at medium 
speed for 1 min. Following adequate dilution of the resulting homogenate with peptone water, 1 ml 
of the suspension was pipette onto plates for total plate count. 12-15 ml of PCA was poured onto the 
plates, swirled and allowed to solidify. The plates were inverted before being incubated at 35°C for 
48 h. Yeast and mold were enumerated by the spread plate method using a PDA with 
chloramphenicol (Beuchat, 1993). Serial dilutions of the samples were made in 0.1% buffered 
peptone water; 0.1 ml from each dilution (10-1 to 10-5) was plated on PDA medium in three 
replicates. The plates were incubated at 25°C and not disturbed until colonies were counted after 72 
h. After incubation, colonies were counted and recorded in colony forming units per gram (cfu/g). 
The presented data were the average counts in three petri dishes for each test. 

 

3. RESULTS & DISCUSSIONS 
 
3.1 Microbial analysis  
3.1.1 Microbial quality of gamma irradiated durian 

 



 

 

                             Fig 2: Microbial load (cfu/g) on irradiated durian puree  
 

The viability of microorganisms in durian pulp and puree following gamma irradiation are shown in 
Fig 1 and 2, respectively. The recorded minimum and maximum radiation doses absorbed by durian 
samples during gamma irradiation were 2.2 kGy and 6.3 kGy respectively. For both samples of 
durian, the initial microbial populations for total plate count (TPC) as well as yeast and mold count 
were between 105 and 106. Based on the graphs, reduction pattern on microbial profile was observed 
in TPC as irradiation becomes more severe that is until 6.3 kGy. 99.74% reduction of TPC was 
obtained for durian pulp until 6.3 kGy while 99.19% reduction for durian puree was obtained. Much 
bigger reduction of yeast and mold count was also observed in durian pulp with mean value of 
2.30×106 cfu/g reduced to 4.16×102 cfu/g.  

 

High TPC values of control samples constitute evidence of hygiene deficiencies at handling or 
processing stage. The initial values recorded were higher than the initial microbial populations 
reported by Chundhangkura et al., (2000). In the previous study, durian collected from 3 different 
wet markets had yeast and total viable count in the ranges of zero to 1.3x104 and zero to 4.9x104 cfu/g 
respectively. Poor hygiene practices, contaminated equipments and utensils together with improper 
handling may lead to cross-contamination (Banatvala et al., 1996; Mahmud et al., 2008). Occurrence 
of cross-contamination generally will result in microbial hazards when there is presence of 
pathogenic and spoilage microorganisms. On top of that, the high microbial loads in control samples 
may be attributed from rapid microorganism’s propagation as durian is a good medium for growth of 



microorganisms. Available nutrients such as carbohydrate and protein can act as substrates for 
microbial growth (Jay, 2000; Adams & Moss, 2000; Mahmud, 2008). The reduction of microbial 
populations occurred from non- irradiated durian until around 6.3 kGy in the present analysis was 
comparable with a study reported by Wen et al., (2005). In the previous analysis, it was recorded that 
irradiation at the doses around 4 and 6 kGy greatly reduced concentration of yeast in Lycium fruit. 
The direct hit of ionizing particle on the deoxyribonucleic acid (DNA) of microorganisms causes 
ionization and subsequent death. Besides that, ionization of the surroundings such as water inside the 
fruit yields free radicals which are helpful in destruction of microorganisms (Farkas, 2004; Snyder & 
Poland, 1995).  

 

4. CONCLUSIONS 
 

Though efficacy of gamma irradiation in reducing microbial growth to an acceptable level was 
observed at 6.3 kGy, feedbacks received from industries and consumers reported that flavor of the 
durian starting to ruined at that amount of dose. Therefore,   it is recommend to irradiate the durian 
pulp and puree at 4 kGy. 
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APPENDICES 

A.1 Microbial quality of treated durian pulp and puree 

Table 1:  Microbial load in gamma irradiated durian pulp 

Radiation 
dosage 
(kGy) 

 

Total plate count (cfu/g) Yeast & Mold count (cfu/g) 
 

A B Mean A B Mean 

0 8.93×105 3.27×105 6.10×105 2.00×106 2.60×106 2.30×106 
 

2.2 5.05×104 4.68×105 2.54×105 4.78×105 2.97×105 3.87×105 
 

4.5 3.54×104 5.99×104 4.77×104 1.42×105 1.68×105 1.55×105 
 

6.3 1.90×103 1.26×103 1.58×103 4.16×102 8.33×102 4.16×102 
 

 

Table 2:  Microbial load in gamma irradiated durian puree 

Radiation 
dosage 
(kGy) 

 

Total plate count (cfu/g) Yeast & Mold count (cfu/g) 
 

A B Mean A B Mean 

0 3.45×105 4.13×105 3.79×105 3.54×105 3.52×105 3.53×105 
 

2.2 1.22×105 1.14×105 1.18×105 2.25×105 3.14×105 2.70×105 
 

4.5 5.49×103 6.38×105 3.47×105 1.12×105 2.39×105 1.76×105 
 

6.3 6.12×103 4.44×102 3.08×103 8.43×104 2.67×105 1.12×105 
 

 


