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Abstract: Pineapple is one of the most important commercial fruit crops served in fresh-

cut form which is convenient for the consumers. However, fresh-cut pineapple induces 

the activity of phenolic compounds which triggers the generation of brown or dark 

pigments. Browning incidence (BI) directly influences the fruit’s acceptability and 

marketability. Therefore, different exposure times (5mins, 10mins, 15mins and 20mins) 

and types of LED lights (white, red and blue) were applied on fresh-cut pineapple stored 

at 5oC storage for twelve days to reduce BI. A significant interaction between the two 

factors was recorded in lightness coefficient, chroma, total phenolic and ascorbic acid 

(AA) contents.  Regardless of exposure times, all types of LED lights, mainly the blue 

light, succeeded in delaying BI in fresh-cut pineapple. In conclusion, blue light had a 

tendency to delay BI and maintain the other postharvest quality attributes of fresh-cut 

pineapple.  
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Introduction 

 

Pineapple (Ananas comosus L.) is the leading edible 

member of the family Bromeliaceae and widely grown 

in tropical and subtropical countries including 

Philippines, Thailand, Indonesia, Malaysia, Kenya, 

India, and China. In Malaysia, pineapple plantations are 

mainly concentrated in Johor due to its enriched peat 

soil which is suitable for the fruit. Based on Agrofood 

statistic (2015), the production of Malaysian pineapple 

increased from 2013 to 2015 due to the high demand by 

domestic and export markets.  Even though the 

production of pineapple has been high, severe 

postharvest loss has occurred due to improper handling 

from farms to consumer plates. Recently, Hossain and 

Bepary (2015) reported that the quantity of pineapple 

spoiled is between 15-25% due to improper postharvest 

handling process in developing countries.  In addition, 

pineapple is also categorized as non-climacteric fruit 

that is highly perishable and easy to deteriorate once 

harvested (Ko et al., 2006).  Moreover, the respiration 

rate is higher than other fruits. To date, one of the 

alternatives to reduce loss is by converting pineapple 

into ready-to-eat product.  However, fresh-cut 

pineapple also increases postharvest loss due to its very 

short shelf life and browning incidence.  According to 

Marrero and Kader (2001), fresh-cut pineapple can only 

be stored for four days at 10° ̊C, 12 days at 5° ̊C and two 

weeks at 0° ̊C.  The temperature between 0°C and 5° ̊C 

is not normally used for marketing of fresh-cut 

pineapple.  In contrast, 10° ̊C is the most widely used 

temperature commercially for fresh-cut pineapple. 

Therefore, it is important to maintain the quality and 

prolong the shelf life of fresh-cut pineapple, so that the 

profit can be increased for this business.  

 

Furthermore, fresh-cut pineapple is perishable fruit 

that easily deteriorates due to various factors such as 

physical, chemical and biological reactions.  This 

results in changing of flavor and texture, decreased 

nutritional value as well as reduction of storage time. 

Fresh-cut pineapple changes the flesh colour from 

yellow to brown within 24 hours when stored at ambient 

temperature.  This browning incidence has become the 

main problem in fresh-cut industry because it reduces 

acceptability by consumers.  Many studies have been 

conducted to reduce browning incidence in fresh-cut 

pineapple by applying various chemical based anti-

browning agents.  However, some chemical treatments 

have negative effects on human health and also increase 

production cost.  Hence, physical treatment such as 

using light emitting diodes (LED) may be the suitable 

alternative to replace the chemical-based treatments.  

Kim et al. (2013) claimed that LED could reduce 

browning incidence by decreasing melanin production 

through inhibition of the production of tyrosine.  In 

addition, blue light maintained the quality and 

prolonged the shelf life of strawberry fruit, as reported 

by Xu et al. (2014).  LED light is cheap, safe and 

durable, and there is a lack of information about its 

browning retarding effect in fresh-cut produce.  

Therefore, this study aimed at evaluating the effect of 

different exposure times of LED lights on browning 
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incidence and postharvest quality of fresh-cut 

pineapple.   

 

Materials and Methods 

Plant Materials and Experimental Location 

 

 Josapine pineapples with maturity index 3 were 

purchased from Gong Pauh wholesale market, 

Terengganu. The experiment was conducted at the 

Postharvest Technology Laboratory located in the 

School of Food Science and Technology, Universiti 

Malaysia Terengganu. The experiment was carried out 

for 12 days starting from 20 December 2017 to 1 

January 2017. 

 

Preparation of Sample and Experimental Design 

 

A total of 78 of Josapine pineapples were used in this 

experiment. All the pineapples were washed with 200 

ppm of sodium hypochlorite to remove dirt and prevent 

the microorganism infection.  All the equipment was 

sanitized with 70% ethanol and left to air-dry.  Next, the 

pineapple peel, crown and fruitlets were removed and 

the pineapples cut into wedges, each measuring 2cm 

thick and 3cm wide.  The experiment was laid out in a 

complete randomized design (CRD) with two factors 

viz; i) three LED lights in white, blue (470nm) and red 

(650nm) and four exposure times: (i) 5 minutes, (ii) 10 

minutes, (iii) 15 minutes and (iv) 20 minutes on fresh-

cut pineapple.  The treatments applied included (i) 

white LED light (control) with 5 minutes exposure time, 

(ii) white LED light (control) with 10 minutes exposure 

time, (iii) white LED light (control) with 15 minutes 

exposure time, (iv) white LED light (control) with 20 

minutes exposure time, (v) red LED light with 5 

minutes exposure time, (vi) red LED light with 10 

minutes exposure time, (vii) red LED light with 15 

minutes exposure time, (viii) red LED light with 20 

minutes exposure time, (ix) blue LED light with 5 

minutes exposure time, (x) blue LED light with 10 

minutes exposure time, (xi) blue LED light with 15 

minutes exposure time and (xii) blue LED light with 20 

minutes exposure time with three replications.  For each 

treatment, three pineapple wedges were used as 

experimental units.  The duration of the experiment was 

12 days and the parameters were evaluated at every 

three-day interval viz. 0, 3, 6, 9 and 12 days.  

 

Postharvest Parameters 

 

Parameters evaluated included weight loss, flesh 

colour, browning index (BI), firmness, titratable 

acidity, soluble solids and ascorbic acid concentrations. 

The BI of fresh cut-pineapple was evaluated according 

to the report of Ding et al. (2007).  The BI was visually 

evaluated at three-day intervals for each cutting area 

according to the following scales: 0= no browning (0-

20%); 1 = trace (20 - 40%); 2= slight (40 – 60%); 3 = 

moderate (60 – 80%); 4 = severe (80%) and 5 = 

extremely severe (> 100%).  Meanwhile, the flesh 

colour of fresh-cut pineapple was measured using 

Kinoca Minolta CR-400 (Minolta camera Ltd, Japan) 

according to CIELAB colour parameters.  Fruit colour 

data were expressed in lightness (L*), chromaticity 

value a* and chromaticity value b* (McGuire, 1992).  

L* represents the lightness coefficient which ranges 

from 0 (black) to 100 (white) while a* represents the 

position between red (+) and green (-) while b* is the 

scale between blue (-) and yellow (+).  Chromaticity 

value a* and b* were further used to calculate chroma 

[C*= (a2 + b2)1/2] and hue angle (h˚= tan-1 b*/a*) for 

colour interpretation. Chroma corresponded to the 

intensity or colour saturation, where low values 

represent dull colour while high values represent vivid 

colour. Hue angle represented red-purple (0˚), yellow 

(90˚), bluish green (180˚) and blue (270˚).  The colour 

measurements were taken on the upper, middle and 

bottom part of pineapple wedges. For the percentage of 

fruit weight determination, the fruit samples were 

weighed during the sampling days and calculated using 

the formula PWL (%)=(Initial weight-Final 

Weight)/(Initial weight)×100. The firmness of fresh-cut 

pineapple was determined using TX plus texture 

analyser (Stable Micro Systems, United Kingdom).  

The probe of P/2 stainless needle was used to penetrate 

the flesh of the pineapple wedges with a test speed of 1 

mm/sec.  The pre-test speed and the post-test speed 

were set as 5 mm/sec and the target distance was 

adjusted to 10 mm.  The firmness readings were taken 

on the upper, middle and bottom part of pineapple 

wedges and the readings were expressed in Newton (N). 

SSC was measured individually by means of a hand-

held refractometer (AOAC, 1990).  The samples were 

sliced into smaller pieces and squeezed into juice by 

using muslin cloth and the readings were expressed as 

% Brix. Total phenolic content of fresh-cut pineapple 

was determined according to Wan Zaliha and Koh 

(2016).  The total phenolic content was determined by 

using standard curve obtained and expressed as 

milligrams of gallic acid equivalents per 100 grams of 

fresh weight (mg GAE 100g-1 FW). Ascorbic acid 

concentration was determined by using indophenol 

titration method according to AOAC (2004).  The 

concentration of ascorbic acid was determined by using 

the standard curve obtained and expressed as mg per 

100g fresh weight. 

 

Statistical Analysis 

 

The data were subjected to analysis of two-way 

variance (ANOVA) using GLM (General Linear 

Models) procedures with SAS 9.4 software package, 

SAS Institute Inc, Cary, NC, USA.  Treatment means 

were further separated by Tukey for least significance 

at P< 0.05 (SAS Institute Inc. 1999). 

 

Results and Discussion 

 

Physical damage occurred during the processes of 

peeling and cutting causes an increase in respiration 
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rate, biochemical changes and microbial spoilage, 

degradation of colour, texture and flavour of the 

produce (Gonzalez-Aguilar et al., 2005).  These cutting 

and peeling processes are the main factors that 

accelerate  browning incidence which lead to loss of 

marketable quality and this remains a major challenge 

for fresh-cut industry. Fruit browning occurs as the 

consequence of the destruction of fruit cellular 

compartmentation which allows the phenolic substrates 

to be accessible to polyphenoloxidase (PPOs) which 

catalyse the phenolic oxidation (Cheng and Carlos, 

1995).  Irina and Mohamed (2013) stated that PPO 

catalyse two reactions which are hydroxylation of 

monophenols to diphenols to make discolourations and 

then, oxidation of diphenols to quinones and form 

coloured products like brown pigments.  In the present 

study, all treated fruit had increased browning incidence 

along the storage period (Table 1). However, the 

interaction between exposure times and LED lights had 

no apparent effect on the browning index of fresh cut 

pineapple. However, regardless of exposure time, types 

of LED lights had significantly affected the browning 

incidence for fresh cut pineapple.  Blue light had more 

potential to delay browning incidence (score 2).  As 

illustrated in Table 1, the fruit maintained pure yellow 

colour of flesh with only a very mild browning 

throughout the storage periods.  However, red light had 

the highest browning score with 3.  In contrast, LED 

light exposure at various periods had no effect on 

browning index of fresh-cut pineapple but it showed 

increased trend among treatments.  This is congruent 

with Rocha and Moris (2001), in that ‘Jonagored’ apple 

increased PPO activity with increased storage time and 

when stored at low temperature. Browning incidence is 

closely related to phenolic compound and ascorbic acid.

Table 1: Effects of different exposure times of LED lights on browning index of fresh-cut 
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*Some photos were not available on day 12 of analysis because the shelf life of the pineapple in the treatments 

had to be terminated earlier due to unacceptable condition. The browning index score indicates the following: 

0= no browning (0-20%); 1 = trace (20 - 40%); 2= slight (40 – 60%); 3 = moderate (60 – 80% 

 

Degrees of browning incidence can be determined by 

measurement of lightness coefficient (L*) and 

chromaticity b* (Gonzalez-Aguilar et al., 2004).  L* 

value represents brightness and b* value represents loss 

of yellow colour or browning incidence. In general, high 

values of lightness coefficient (L*) and chromaticity b* 

reflect lower extent of browning incidence, as stated by 

Wan Zaliha and Koh (2017), for minimally processed 

carambola.  Similar results were achieved, where blue 

light with 20 minutes exposure had the highest value of 

L*, which was 74.53, whereas red light with 5 minutes 

exposure had the lowest value, which was  67.72, among 

treatments at the end of storage day (Figure 1).  

 

This means that red light with 5 minutes exposure 

had more severe browning incidence occurred on fresh 

cut pineapple compared with other treatments.  

Therefore, it can be suggested that the longer the 

exposure times, the lower the browning score obtained 

and vice versa.  Meanwhile, blue light had more potential 

in delaying browning incidence of fresh-cut pineapple 

compared with red and white lights.  Chromaticity b* of 

fresh-cut pineapple was maintained due to no significant 

effect among treatments.  However, the results showed 

that blue light had higher value of chromaticity b* 

ranging between 19 and 23 compared with red and white 

lights; hence, this coincided with previous statements 

(Figures 2 and 3). The interaction between exposure 

times and types of LED lights had no apparent effect on 

the chromaticity a*, but all the pineapple samples had a 

relatively low value of chromaticity a* (Figures 4 and 5).  

This is because pineapple is non-climacteric fruit that 

undergoes little or desirable change in composition such 

as chlorophyll loss and change in phenolic compound 

after being harvested (Wills et al., 2004).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Effects of different exposure times of LED lights on lightness coefficient of fresh- cut pineapple. 

Vertical bars represent HSD at 5% level. (HSD values on Day 0=5.13, Day 3= 3.63, Day 6= 3.94, Day 9=3.96 

and Day 12=4.68) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Effects of different exposure times on chromaticity a* of fresh-cut pineapple. Vertical bars represent 

HSD at 5% level. (HSD values on Day 0= 0.42, Day 3= 0.29, Day 6= 0.23, Day 9=0.31 and Day 12=0.32) 
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Figure 3: Effects of different LED lights on chromaticity a* of fresh-cut pineapple. Vertical bars represent HSD 

at 5% level. (HSD values on Day 0= 0.33, Day 3= 0.23, Day 6= 0.18, Day 9=0.24 and Day 12=0.21) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Effects of different exposure times on chromaticity b* of fresh-cut pineapple. Vertical bars represent 

HSD at 5% level. (HSD values on Day 0= 2.74, Day 3= 2.24, Day 6= 1.55, Day 9=1.64 and Day 12=1.67) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Effects of different LED lights on chromaticity b* of fresh-cut pineapple. Vertical bars represent HSD 

at 5% level. (HSD values on Day 0= 2.15, Day 3= 1.75, Day 6= 1.22, Day 9=1.29 and Day 12=1.13) 

 

Ascorbic acid is widely used as anti-browning agent 

in fruits and vegetables (Rupasinghe et al., 2005) which 

is able to reduce or delay the browning incidence (el-

Shimi, 1993; Hussein et al,, 2015; Techavuthiporn and 

Boonyaritthonghai, 2016).  Ascorbic acid is a prosthetic 

group of the polyphenol oxidase, thus it can reduce 

quinones back to phenols before forming dark pigments 

(Limbo and Piergiovanni, 2006; Hussein et al., 2015). In 

the present study, all treatments resulted in increased 

ascorbic acid concentration ranging between 18 and 

63mg/100g FW (Figure 6). This shows that LED lights 

has potential in reducing browning incidence on fresh-
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cut pineapple. This may be attributed to the presence of 

single-spectral red or blue LEDs that increase 

accumulation of plant metabolites in both primary and 

secondary in terms of soluble sugars, vitamin C and 

polyphenol, compared with white light (Li et al., 2012).  

On the other hand, LED irradiation is effective for 

enriching vitamin C of cabbage stored at low temperature 

with different wavelengths (Lee et al., 2014). In the 

present study, a significant interaction was recorded 

between exposure times and types of LED lights (Figure 

6).  On day 6, the highest value was observed in blue light 

with 5 minutes exposure (62.17mg/ 100g FW) whereas 

white light with 20 minutes exposure showed the lowest 

concentration of ascorbic acid with the value of 

41.303mg/100g FW.  This is in agreement with Lee et al. 

(2014), where stored cabbage exposed under blue light 

had the highest amount of vitamin C, followed by white, 

green, red and the control.  On top of that, Zhang et al. 

(2015) also claimed that blue light treatment effectively 

increased the ascorbic acid content in the juice sacs of 

three different citrus varieties compared with red light. 

Possibly, mono-dehydroascorbate (MDAR) and 

dehydroascorbate, (DHAR) are the enzymes responsible 

for ascorbic acid regeneration in plants while ascorbic 

acid can be elevated in plants by increasing the gene 

expression of MDAR and DHAR. This gene expression 

was up-regulated by blue LED light (Nishikawa et al., 

2003).  Therefore, blue light has potential to delay 

browning incidence due to high ascorbic acid 

concentration as indicated by the results taken from 

browning incidence and colour parameters. This might 

be ascribed to ascorbic acid having the ability to control 

activity of PPO by reducing the formed O-quinones back 

to their phenolic substrate oxidizing itself into 

dehydroascorbic acid (Oms-Oliu et al., 2010).  In other 

words, quinones can accumulate and undergo browning 

once the ascorbic acid has been oxidised, hence 

treatments may reduce the browning by maintaining 

higher vitamin C (Zahra et al., 2013).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Effects of different exposure times of LED lights on ascorbic acid concentration of fresh-cut 

pineapple. Vertical bars represent HSD at 5% level. (HSD values on Day 0= 14.09, Day 3= 14.28, Day 6= 

15.10, Day 9=12.54 and Day 12=10.8) 

 

Weight loss is closely related to moisture loss as 

water is the main component in fresh produce.  Wills et 

al. (2004) demonstrated that water loss is equal to loss of 

weight and thus constitutes a direct loss in marketing.  

Generally, the percentage of weight loss of fresh-cut 

pineapple significantly increased for all types of LED 

lights throughout the experimental period (Figure 7).  

Ozturk et al. (2015) claimed that the moisture loss is 

expected to occur during the postharvest storage of fresh 

fruits and vegetables. As illustrated in Figure 8, blue light 

had greater tendency to cause loss of weight while white 

light had the least percentage to cause weight loss 

throughout the experimental period.  This coincides with 

Joaquin et al. (2016), for broccoli. Hasan et al. (2017) 

found that blue LED lights facilitate moisture loss by 

transpiration during postharvest storage of the crop 

produce whereas red LED lights aid in moisture retention 

in tissues of fruit and vegetables.  Generally, the 

breakpoint implemented for quality maintenance of fruits 

and vegetables occurs when the moisture content drops 

by 5% (Lee, 2006). However, as the results showed, all 

treated fresh-cut pineapple had a moisture content drop 

of less than 5% during the experimental period; thus, its 

quality was maintained. Nevertheless, exposure time had 

no apparent effect on the percentage of weight loss of 

fresh-cut pineapple along the storage period regardless of 

LED lights.  However, further investigation is required 

to explain the exposure times in maintaining the flesh 

weight of pineapple.
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Figure 7: Effects of different exposure times on percentage weight loss of fresh-cut pineapple. Vertical bars 

represent HSD at 5% level. (HSD values on Day 0= 0, Day 3= 0.27, Day 6= 0.21, Day 9=0.22 and Day 

12=0.26) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Effects of different LED lights on percentage weight loss of fresh-cut pineapple. Vertical bars 

represent HSD at 5% level. (HSD values on Day 0= 0, Day 3= 0.21, Day 6= 0.16, Day 9=0.18 and Day 

12=0.18) 

 

Texture is a critical quality attribute influencing 

consumer acceptability of fresh fruit and vegetables.  

Wills et al. (2004) claimed that polymeric carbohydrates 

break down especially pectin substances and 

hemicelluloses, weaken cell wall and the cohesive force 

binding cell together. Similarly, the softening of fresh 

fruit and vegetables might be attributed to the conversion 

of starch and sugar and the breakdown of pectin 

substances, as stated by Thompson (1996). In other 

words, the rate of degradation of pectin substances is 

directly correlated with the rate of softening of fruits. 

Fresh-cut pineapple is highly perishable and rapid loss of 

firmness when exposed in unsuitable condition 

contributes greatly to its short postharvest life and to it 

being susceptible to fungal contamination as well as 

lowers its acceptability and marketability. Generally, the 

firmness of pineapple flesh is decreased with the increase 

in storage time among treatments, which is in agreement 

with Gonzalez-Aguilar et al. (2004).  This is because 

fresh-cut pineapple is exposed to the environment either 

at room or chilling temperature that induces water loss 

due to dissolution of pectin substances through the 

activation of pectin methyl-esterase and 

polygalacturonase enzyme which hydrolyze the cell wall 

structure prior to maturation stage (Adams, 1991). 

However, the firmness of fresh-cut pineapple of all 

treatments remained unchanged over time.  This result 

coincided with the observation of the appearance of the 

wedges, which kept their shape and size throughout 

storage periods at 5oC (Table 1). Similarly, Gil et al. 

(2006) and Wu et al. (2012) found that the firmness of 

minimally processed pineapple did not change along the 

experimental period at low storage temperature.  This is 

because pineapple is known as non-climacteric fruit 

which shows comparatively low profile and a gradual 

decline in respiration process and ethylene production 

(Wills et al., 2004).  The results therefore showed that 

exposure time and types of LED lights had no significant 

impact respectively on tissue firmness of fresh cut 

pineapple during experimental period at store 

temperature of 5oC (Figures 9 and 10).  
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In general, the high SSC during ripening might be 

due to the hydrolysis of starch into sugar by 

phosphorylase enzyme in the fruit.  Hence, the 

decreasing trend in titratable acidity could be due to the 

increase in soluble solid concentration as the organic acid 

declines as it is respired or converted into sugar (Wills et 

al., 2001).  The SSC of fresh-cut pineapple exposed with 

different exposure times had no pronounced effect as 

shown in Figures 11 and 12.  The trend was maintained 

constantly for different exposure time, ranging between 

9% and 12%. This coincides with Mantilla et al. (2013) 

who stated that pineapple is a non-climacteric fruit that 

will not experience any climacteric peak during its 

storage life, hence the sugar content does not vary 

extremely.  However, exposure to different LED lights 

significantly affected the soluble solid concentration.  

The increased value in sugar might be attributed to the 

ripening process.  Meanwhile, the decreased in sugar 

might be due to the oxidation of substrate that occurred 

during respiration process in high oxygen content.  On 

day 9, blue light had higher levels of soluble solid 

concentration compared with that in the control (white 

light) and red light during storage days. This coincides 

with Hasan et al. (2017) where blue light had pronounced 

effect on inducing the soluble sugar in fruits compared 

with that in the control (white light).  

 

Meanwhile, there was no apparent effect on 

titratable acidity in fresh-cut pineapple throughout the 

experimental period (Figures 13 and 14).  However, it 

showed fluctuation with decreasing trend in different 

exposure time and types of light respectively.  This is 

similar to the report of Ding et al. (2007) and Wan Zaliha 

and Koh (2017). However, this may be due to the use of 

different fruit, which may be giving an impression that 

the level of titratable acidity differs in the each fruit and 

the method is destructive. Generally, shelf life of fresh-

cut pineapple can be prolonged to at least 12 days when 

stored at 5oC. This is not true in the present study, where 

some treated fruit could be stored to 9 days only, which 

may be due to failure of food processing since the 

pineapples were not immediately applied the treatment 

after cutting, rendering microbial growth.  This explains 

the reason for the mold growth after day 9 in fresh-cut 

pineapple receiving irregular treatment.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Effects of different exposure times on flesh firmness of fresh-cut pineapple. Vertical bars represent 

HSD at 5% level. (HSD values on Day 0= 0.78, Day 3= 0.80, Day 6= 0.90, Day 9=0.65 and Day 12=0.48) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: Effects of different LED lights on flesh firmness of fresh-cut pineapple. Vertical bars represent HSD 

at 5% level. (HSD values on Day 0= 0.61, Day 3= 0.63, Day 6= 0.71, Day 9=0.51 and Day 12=0.32) 
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Figure 11: Effects of different exposure times on soluble solid concentration of fresh-cut pineapple. Vertical 

bars represent HSD at 5% level. (HSD values on Day 0= 1.38, Day 3= 1.13, Day 6= 1.39, Day 9=1.24 and Day 

12=1.17) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: Effects of different LED lights on soluble solid concentration of fresh-cut pineapple. Vertical bars 

represent HSD at 5% level. (HSD values on Day 0= 1.08, Day 3= 0.89, Day 6= 1.09, Day 9=0.97 and Day 

12=0.79) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: Effects of different exposure times on titratable acidity of fresh-cut pineapple. Vertical bars represent 

HSD at 5% level. (HSD values on Day 0= 0.18, Day 3= 0.28, Day 6= 0.20, Day 9=0.27 and Day 12=0.14) 
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Figure 14: Effects of different LED lights on titratable acidity of fresh-cut pineapple. Vertical bars represent 

HSD at 5% level. (HSD values on Day 0= 0.14, Day 3= 0.22, Day 6= 0.15, Day 9=0.21 and Day 12=0.09) 

 

 

Conclusion 

 

The different types of LED lights at varying exposure 

times were not effective in reducing browning incidence 

of fresh-cut pineapple stored at 5oC.  However, all LED 

light treatments with different exposure times were 

effective in maintaining the postharvest quality of fresh-

cut pineapple. Although all treatments had no effect on 

all postharvest quality attributes of fresh-cut pineapple, 

blue LED light tended to show the ability to reduce 

browning incidence without significant reduction of 

other quality attributes. A future study on the sensory test 

of fresh-cut pineapple can be conducted to observe the 

acceptability by consumers.  This is to make sure the 

fresh-cut pineapple is acceptable by consumers even 

though there is no change of appearance of fresh-cut 

pineapple. For further investigations, it is recommended 

to expose fresh-cut pineapple under fluorescent light as 

control and LED lights in whole storage time to 

effectively delay the occurrence of browning and 

prolong the shelf life of fresh-cut pineapple.  
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