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Abstract 

Postharvest study on Capsicum annuum L. variety, fresh sweet pepper was 

conducted in East Yangon University Campus during May, 2023. In this study, the 

sweet peppers were carried out by using modified atmosphere storage (MA) with 

low and high polyethylene bags.  There were altogether seven treatments such as T1 

(LDPE no-perforated), T2 (LDPE 4-perforated), T3 (LDPE 8-perforated), T4 (HDPE 

no-perforated), T5 (HDPE 4-perforated), T6 (HDPE 8-perforated) and T7 (control) 

respectively.  In this experiment, LDPE 8-perforated is the best result of lesser 

retaining in percentage of cumulative weight loss, high in total soluble solid (TSS) 

content, least occurrence of incidence and severity of defects and marketable peel 

color for 20 days shelf-life.  Among the treatments, treated with both LDPE and 

HDPE had attained the longer shelf-life than the control. Therefore, the use of 

modified atmosphere storage may prolong the shelf-life and maintain the postharvest 

quality of fresh sweet peppers. 
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Introduction 

Capsicum annuum L. sweet pepper, family Solanaceae, occupies important 

rank as a commercial fruit crop in many regions of the world (Rubio, et al., 2010). 

The major difference with the commonly larger bell pepper is that bell peppers are 

considered “sweet” and chili peppers are “hot” (Tuquero, et al., 2016). Sweet pepper 

is a vegetable appreciated by consumers because of its pleasant, refreshing taste, 

attractive color and special biochemical composition (Araceli, et al., 2011). It 

deteriorates rapidly during handling and storage due to poor post-harvest handling 

leading to huge losses (Halloran, et al., 1995).  The main purpose of post-harvest 

handling is to deliver fresh and nutritious food to the consumer in an economical 

manner. The retention of fruit green color, freshness, absence of defects, free diseases 

and also shelf life are regarded as postharvest quality parameters during handling and 

storage of fruits and vegetables (Sigge, et al., 2001). Modified atmosphere storage 

technology can significantly maintain the freshness and ensure a long shelf life 

without microbial pollution of fruits and vegetables. This study intended to retain 

postharvest quality of sweet pepper along with the reduce of postharvest losses and 

appropriate choice of storage materials for growers and retailers. 
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Materials and Methods 

Study area 

Postharvest study was conducted at Botany Department, East Yangon 

University, Thanlyin Township during May, 2023. 

Procedures for postharvest handling operations of sweet pepper 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Postharvest handling operations of sweet pepper  

Data Collection 

The data collected during storage were as follows: cumulative weight 

loss (%), incidence of defects (%), severity of defects, total soluble solids, pH, 

peel color and room temperature and relative humidity (%).  

Methods 

1. Cumulative weight loss (%) (Babarinde, 2009)  

   

WL (%) =                      × 100 

  

 where, Wo = initial weight and Wt = weight at time 

       

       2. Incidence of defects (%) 

 Incidence of defects (%) =                         × 100 
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3. Severity of defects (Scores) 

  1 = excellent in freshness 

  2 = 25% of defects (minor shrinkage) 

  3 = 50% of defects (moderate shrinkage) 

  4 = 75% of defects (unmarketable) 

  5 = 100% of defects (unmarketable) 

       

 4. Total soluble solids (TSS) (°Brix) 

 Total Soluble Solids was determined by using the refractometer reading. 

5. pH 

 pH value was measured using a digital pH meter. 

6. Peel color (Scores) 

  1 = totally jade green 

  2 = slightly pale green   

  3 = slightly occurrence of reddish brown in green 

  4 = more occurrence of reddish brown    

  5 = most occurrence of reddish brown  

  6 = reddish brown more than green 

7. Room temperature (°C) and relative humidity (%)  

 Room temperature and relative humidity were determined with an indicator 

for Relative Humidity (RH) and temperature, during storage room temperature was 

ranged from (34-36 °C) and relative humidity was ranged from (73-82%), 

respectively. 

8. Statistical analysis 

 All results were statistically analyzed using Statistix software version 8.0. 

Total of seven treatments were carried out by using Completely Randomized Design 

(CRD). Each treatment consisted of three replications. All treatment means were 

compared using LSD (Least Significant Differences) at 5% level of significance. 
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Results 

Physiological weight loss and cumulative weight loss (%)  

Fresh weight of sweet pepper was drastically decreased in all 

treatments treated with both LDPE and HDPE. The results showed that, fresh 

pepper treated with LDPE, 8-perforated (T3) had obtained (194.33g) the 

maximal shelf life with lesser physiological weight loss and cumulative weight 

loss (36.93%) among the treatments for 20-days of storage (Table 1, Fig. 2 and 

Table 2, Fig. 3). In contrast, the shortest shelf life was found in control (T7), it 

was deteriorated at 12-days storage under room temperature. 

Table 1. Effects of modified atmosphere storage on 

physiological weight loss of sweet pepper under 

room temperature 

 

Figure 2. Effects of modified atmosphere 

storage on physiological weight loss of 

sweet pepper under room temperature 

Table 2. Effects of modified atmosphere storage on cumulative 

weight loss (%) of sweet pepper under room 

temperature 

 

                                                                                        

Figure 3. Effects of modified atmosphere storage 

on cumulative weight loss (%) of sweet pepper 

under room temperature 
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Incidence and severity of defects 

There was no incidence and severity of defects in all treatments at initial day 

of fresh sweet pepper fruits during storage at ambient temperature. The results 

showed that, lowest percentage of incidence and scores of severities was found in 

LDPE, 8-perforated (T3) which were (53.33% and 3.25 score) respectively. In 

contrast, the level of decay and severity was highest in control T7 (75.55% and 4.86 

score), without treatment which was observed unmarketable quality at 12-days of 

storage period under ambient temperature.  

Table 3. Effects of modified atmosphere storage on  

incidence of defects of sweet pepper under room temperature 

 

Figure 4. Effects of modified atmosphere 

storage on incidence of defects of sweet 

pepper under room temperature 

Table 4. Effects of modified atmosphere storage on severity 

 of sweet pepper under room temperature 

 

Figure 5. Effects of modified atmosphere 

storage on severity of sweet pepper under 

room temperature 
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Total soluble solid 

Total soluble solid (TSS) content of fresh sweet pepper showed gradually 

increased over time during the storage period.  In contrast, the fresh sweet pepper 

treated with both LDPE and HDPE were revealed more TSS content than control. 

Among the treatments, LDPE-8perforated (T3) had showed the highest content of TSS 

(3.70 °Brix) for 20 days of storage period.  

Table 5. Effects of modified atmosphere storage on total soluble solid of 

sweet pepper under room temperature 

 

Figure 6. Effects of modified atmosphere 

storage on total soluble solid of sweet pepper 

under room temperature 

pH level 

The hydronium ions concentration of pH value was gradually increased over 

time during the storage period. The higher pH value considered as the lower acidity 

content in was found LDPE-8perforated (T3) (5.56) of fresh sweet pepper at 20-days.  

Table 6. Effects of modified atmosphere storage on pH level of sweet 

pepper under room temperature 

 

Figure 7. Effects of modified atmosphere storage on 

pH level of sweet pepper under room temperature 
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Peel color 

The peel color of the fresh sweet pepper was totally jade green in all 

treatments at initial day of storage period. The peel color of the fresh sweet pepper 

was gradually changed from totally jade green to reddish brown in color. The 

appearance of small color patches or streaks of reddish brown were increased mostly 

in control (T7). The least occurrence of reddish brown in jade green was found in 

LDPE-8perforated (T3) which can be hold the marketable quality of freshness among 

the treatments. 

Table 7. Effects of modified atmosphere storage on peel color of 

sweet pepper under room temperature 

 

Figure 8. Effects of modified 

atmosphere storage on peel color of 

sweet pepper under room temperature 
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  Figure 9. Effects of modified atmosphere storage on peel color of sweet pepper 
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Figure 10. Effects of modified atmosphere storage on decay fruit of sweet pepper  

Room temperature (°C) and relative humidity (%) 

The most important environmental factors of temperature and relative 

humidity were ranged from (34-36 °C) and (73-82%) during postharvest studied on 

fresh sweet pepper. 

Table 8. Room temperature and relative humidity during  

storage of sweet pepper under room temperature 

 

Figure 11. Room temperature and relative 

humidity during storage of sweet pepper 

under room temperature 
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Discussion and Conclusion 

In this study, the sweet peppers storage with low density polyethylene bags 

(LDPE): T1 (LDPE no-perforated), T2 (LDPE 4-perforated), T3 (LDPE 8-perforated) 

and high-density polyethylene bags (HDPE): T4 (HDPE no-perforated), T5 (HDPE 4-

perforated), T6 (HDPE 8-perforated) were compared and contrasted with T7 (control) 

without treatment. Among the treatments, the treatments treated with low- and high- 

density polyethylene bags were achieved more prolong shelf life and marketable 

quality (20 days) than control, which was unmarketable after 12 days. 

It is agreed with Samjate (2006) who reported that modified atmosphere storage 

or packaging is very effective in retaining freshness and of fruit and vegetables 

quality and for extending shelf-life. During the storage period, the physiological 

weight of sweet pepper was decreased significantly. Incidence and severity of defects 

on fresh sweet pepper increased over time in all treatments. It is due to the postharvest 

water loss and it may cause deterioration and decrease visual quality over time. It was 

agreed with Kinhal (2021) who stated that weight loss occurs due to respiration, water 

loss and evaporation, all of which parameters are depend on temperature and relative 

humidity.  

In contrast between both LDPE and HDPE treatments, the occurrence of decay 

incidence and scores of severities were increased over time might be due to the 

accumulation of excessive water vapour inside the package of LDPE and HDPE 

during storage under ambient temperature because of the restricted movement of 

water through the film (Yekula et.al., 2013). The hue of sweet pepper is also an 

important factor in the visual appeal of the fruit for customers. Loss in jade green 

color may be due to the degradation of chlorophyll and appearance of reddish-brown 

streaks may be subsequent synthesis of carotenoids during ripening and causing 

decrease in visual quality (Nunes and Emond 2007).   

In this study, the temperature and relative humidity were ranging from (34-36 

°C) and (73-82%) respectively. Halloran, et al., (1995) reported that the quality 

parameters are functions of temperature, relative humidity and air composition of the 

handling or storage environment. When the TSS content increased during storage, it is 

due to the maturity status of the fruit increased which could be seen with peel color 

changed of sweet pepper (Halloran, et al., 1995). The pH value was increased 

gradually in all treatments may be resulted in depletion of acidity, this was agreed 

with report of Kinhal (2021). According to the results, sweet peppers treated with 

LDPE 8- perforated (T3) had performed the lesser weight loss (194.33g), lesser 

occurrence of incidence (53.33) and severity of defects (3.25), increased in total 

soluble solids content (3.70°Brix), pH (5.14) and marketable peel color (3.5).  

Based on the statistical analysis, the interaction effect of packaging materials 

with physiological weight loss over storage days showed among treatments were not 

significant statistically in each day of measurement. Total Soluble Solid (TSS) is 

considered as a primary quality attribute of sweet pepper as high TSS content 

enhances the flavor and palatability of the fruit. The changes in TSS content during 

the time was a highly significance (p≤0.05) effect of different packaging materials on 

the TSS values which varied between 2.53-3.70°Brix under ambient conditions. pH, 

the hydronium ions concentration in a fruit, which is fundamental to assess the ability 

of a microorganisms to grow and the tendency of fresh fruit to prolong its shelf life. 

The pH level was highly significant at (p ≤ 0.05) of different packaging materials on 

sweet pepper. 
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In conclusion, losses after harvest are distributed throughout the entire 

marketing chain from the farmer to the consumer. Losses may be increased within a 

few days to a few weeks of traditional handling of horticultural crops. Postharvest 

technology has become necessary to improve food quality and safety for appropriate 

handling, packaging, transportation and storage reduce postharvest losses of fruits and 

vegetables. This study may enhance the need of growers, retailers and consumer to 

expand shelf-life and improve quality of sweet pepper by using appropriate packaging 

material. 
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