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Abstract 

The objective of this research was to elucidate the effect of maturity stages, types of 

films and the application of C02 absorber and/or ethanol vapor on quality changes of the 

individuallongkong fruit during storage. 

The effects of maturity stages and types of film on quality changes of the individual 

longkong fruit were investigated. Longkong fruit at different maturity stages of 13, 14 and 15 

weeks after anthesis were harvested. Six fruits of each stage were placed in 

135.0x187.0x36.0 mm. polypropylene (PP) trays with a sachet of an ethylene absorber 

(3 g/sachet). Two different types of films were used; (1) wrapped with a stretch polyvinyl 

chloride (PVC) film, tightly sealed with an adhesive tape, and (2) sealed with the 

Nylon/Linear low density polyethylene (Nylon/LLDPE) film which were perforated 2 holes of 

2.5 em diameter, sealed each hole with M4 formulation plastic film (macroperforated 

Nylon/LLDPE). All treatments were then stored at 15±1 oc. The results showed that longkong 

fruit storage under the stretch PVC film could keep for 9 days regardless of all maturity 

stages, and the weight losses were greater than those of fruit storage under the 

macroperforated Nylon/LLDPE film (p<0.05) which provided acceptable 12 days storage. The 

results indicated that the maturity stages did not affect on the shelf life of individual 

longkong fruit, whereas the sealing films could slow their fruit spoilage. During storage, 

longkong fruit at 15 weeks after anthesis had no significant difference in the L * values of 

pericarp as compared to those of the initial ones, while the L * values of the other stages 

tended to decrease. The long kong fruit storage under a stretch PVC film had the L * and ho 

values greater than those of fruit storage under a macroperforated Nylon/LLDPE film 

(p<0.05). The total soluble solids (TSS) and titratable acidity (TA) slightly decreased while the 

sucrose content explicitly reduced during storage. However, film types did not affect on TSS, 

TA, sucrose, glucose and fructose contents. Longkong fruit at 13 weeks after anthesis had 

the phenylalanine ammonia lyase (PAL) and polyphenol oxidase (PPO) activities greater than 

those of others (p<0.05). The fruit storage under a macroperforated Nylon/LLDPE film had 

the PPO activity greater than those of storage under a stretch PVC film, on the other hand, 

less total phenolic contents in pericarp were observed (p<0.05). In addition, longkong fruit 

storage under a macroperforated Nylon/LLDPE film had greater in the gas headspace C02 

concentration but lower in both gas headspace 0 2 and ethylene concentrations than those 

of fruit storage under a stretch PVC film. This research, therefore, selected the longkong fruit 

at 14 weeks after anthesis for further studies due to its suitable quality for consumption as 
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compared to that of fr-uit at 13 weeks after anthesis. i\lso, this fruit maturity stage appeared 

less blemish from insects than that of fruit at 15 weeks after anthesis. Furthermore, the 

macroperforated Nylon/LLDPE film was also chosen for further experiments. 

The storage study of longkong fruit with a sachet of C02 absorber was performed. 

The different amounts of C02 absorbers (Dragersorb ® 800 Plus) consisting of 0.00 (control), 

0.05, 0.75 and 1.00 g were packed in 5.1x5.5 em. sachet of M4 formulation plastic film . Six 

longkong fruit were placed with each sachet of the C02 absorber and ethylene absorber 

(3 g/sachet) in a PP tray, sealed with a macroperforated Nylon/LLDPE film, subsequently 

stored at 15±1 ac. The results showed that all treatments treated with the C02 absorber had 

no effect on fruit spoilage and weight loss during storage. All experiments provided quality 

for 12 days storage without observing any fruit spoilage. However, the application of the C02 

absorber to long kong fruit could delay changes in pericarp L * ha and C* values. This research 

showed that the suitable amount of the C02 absorber was 0.50 g/sachet/tray regarding to no 

significant effect on TSS, TA, sucrose, glucose and fructose contents was achieved. However, 

the gas headspace C02 concentration in packages was proximately 1.6 folds less than those 

of the control at 6, 9 and 12 days of storage. In addition, it was found that all C02 absorber 

applications to longkong fruit provided the gas headspace ethylene concentrations in 

package greater than that of the control (p<0.05). 

The effect of ethanol fumigation treatment prior to storage on quality changes of 

individual longkong fruit was investigated. Twelve individual fruit were placed in 3,650 ml 

plastic container, the different concentrations of ethanol solutions at 0 (control), 20, 30 and 

40o/o were used for generating ethanol vapor with a flow rate of 183.72±8.85 ml/min for 20 

min each. Each six treated fruit were packed with a sachet of ethylene absorber 

J g/sachet) in a PP tray, sealed with the macroperforated Nylon/LLDPE film and then stored 

:::t 15±1 oc. It was found that all ethanol fumigation treatments of longkong fruit had no 

significant effect on the spoilage reduction. However, fruits spoilage tended to reduce when 

c:oplied the ethanol fumigation at concentrations of 30 and 40%. All treatments could store 

-=or 12 days without observing any fruit spoilage. The use of ethanol fumigation for longkong 

.::, Jit prior to storage could delay changes in pericarp L * ho and C* values. All treated fruit 

~ad PAL activity lower than that of the control, in contrast to the electrolyte leakage values 

.:::<0.05). In addition, it was found that the treated fruit with 40% ethanol fumigation tended 

~J reduce the PPO activity in pericarp. The longkong pulp from all experiments at 12 days of 

~~orage met an acceptable microbial quality for consumption as an announcement of the 
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microbiological quality of food and a container contacted to food by the Department of 

Medical Sciences, Ministry of Public Health. 

The effect of ethanol emitter application to longkong fruit on quality changes during 

storage was elucidated. The ethanol emitters were prepared by filling 2 ml of different 

concentrations of 0 (control), 60, 70 and 80% ethanol into a cotton sheet, packed in the 

7.5x9.0 em. Nylon/LLDPE sachet and tightly heat sealed. Six individual longkong fruits were 

placed into a PP tray with both a single sachet of an ethanol emitter and an ethylene 

absorber (3 g/sachet), subsequently sealed with a macroperforated Nylon/LLDPE film and 

then stored at 15±1 OC. The results illustrated that all experiments could store for 12 days 

without observing any fruit spoilage. All applications of ethanol emitter to longkong fruit had 

the significant reduction in fruit spoilage at 15 days of storage as compared to the control 

treatment (p<0.05). This study indicated that the emitter containing 60% ethanol solution 

was a suitable treatment for longkong fruit storage. The storage of longkong fruit with an 

emitter containing 80% ethanol solution had the effect on sucrose degradation as well as 

extending the decrease in TA values. However, the longkong fruit storage with all ethanol 

emitters could accelerate the PAL activity and the accumulation of the gas headspace 

ethylene in packages. The ethanol emitter could reduce the growth of the total viable 

llicrobe in fruit pericarp, whereas no effect on yeasts and molds was observed. In addition, 

the longkong pulp from all experiments at 12 days of storage had an acceptable in the 

llicrobial quality for consumption as an announcement by the Department of Medical 

Sciences, Ministry of Public Health. 

The selected treatments from a previous study were applied to longkong fruit 

:::onsisting of (1) C02 absorber 0.50 g/sachet (2) an emitter containing 60% ethanol solution 

3) a combination of both sachets of C02 absorber 0.50 g/sachet and an emitter containing 

60% ethanol solution and (4) the control sample. Each treatment consisting of six individual 

"'-uit with a sachet of ethylene absorber (3 g/sachet) were packed in a PP tray each, sealed 

·. !th the macroperforated Nylon/LLDPE film and then stored at 15±1 oc. The results showed 

::at all experiments could store for 12 days without observing any fruit spoilage. The 

:Jmbination of both C02 absorber and ethanol emitter to longkong fruit had no effect on 

:~e spoilage reduction, but the pericarp L* values was lower than those of other treatments 

:::<0.05). The storage of longkong fruits with a C02 absorber could delay the accumulation of 

:::1anol and acetaldehyde in their pulp during the first 9 days of storage. However, all 

:::: olications of the ethanol emitters to longkong fruit showed both the ethanol and 
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acetaldehyde contents greater than those of other treatments (p<0.05). These treatments 

also exhibited the acceleration of both the PAL activity and the gas headspace accumulation 

::>f an ethylene in packages. Longkong pulp from all experiments at 12 days of storage also 

had an acceptable microbial quality for consumption as an announcement by the 

Department of Medical Sciences, Ministry of Public Health. The microstructure changes of 

longkong pericarp at 12 days of storage were also determined. The electron micrographs 

showed the collapsed and damaged epidermal hairs of the hyperdermal tissues in all 

treatments. The cracking and the detached hair appearance on the peel surface as well as 

:he infection of microbes at the stomatal pore were also observed. This research also 

::nplied that the damages shown in pericarp microstructures might correlate with their 

electrolyte leakage values. 

Keywords: longkong fruit, maturity stage, C02 absorber, ethanol vapor, spoilage reduction 


