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Introduction 
 

Bell pepper (Capsicum annum L.) commonly 

known as Capsicum, Sweet pepper or Shimla 

Mirch is a Solanaceous vegetable and is 

popular for its delicious taste, pleasant flavor 

and nutritional quality. Bell pepper is a native 

of Mexico with secondary centre of origin in 

Gautemala. In India, it was introduced by the 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Britishers in the 19
th

 century in Shimla Hills 

(Singh et al., 1993) and is cultivated over an 

area of about 29 thousand hectare with an 

annual production of 159,000 metric tonnes 

(NHB, 2014). This crop is extensively 

cultivated in Himachal Pradesh, Uttarakhand, 

Jammu and Kashmir, Andhra Pradesh and 
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The present study was conducted during 2013-14 in Postharvest Physiology 

Laboratory, Department of Food Science and Technology, UHF, Nauni. Freshly 

harvested bell peppers were procured from the local growers, properly packed in 

suitable containers and were promptly transported to the laboratory for the layout of 

the experiments. Only fresh and healthy fruits were selected, washed and air dried 

before they were subjected to different postharvest treatment, including 1-MCP 

fumigation (500, 700, 1000ppb for 24 hours), salicylic acid dip (1000, 2000 and 

3000 ppm for 5 min.), calcium chloride dip (0.5, 1 and 1.5% for 5 min) and H2O2 dip 

(5, 10 and 15 mM 30 min) respectively. 1-MCP treatment proved to be the most 

effective treatment in retaining storage quality as the treated fruits exhibited lowest 

physiological loss in weight besides showing lower changes in total soluble solids, 

reducing and total sugars and total phenol content in fruits after 28 days storage. The 

treatment was also effective in reducing the respiration rate, thereby reducing the 

overall ripening process and prolonging storage life of fruits. H₂O₂ dip for 30 

minutes @ 15mM was found to be most effective in reducing spoilage. Salicylic 

acid dip treatments for 5 minutes (1000ppm) exhibited lower decrease in dry matter 

content and retained maximum capsaicin content in fruits whereas, CaCl2 treatment 

@ 1.5 per cent retained maximum titratable acidity, ascorbic acid and was also an 

effective in minimizing deterioration in fruit quality and extending shelf life. It was 

concluded that among the postharvest treatments 1-MCP fumigation @1000 ppb 

proved to be most effective treatment in maintaining fruit quality and minimizing 

deterioration during 28 days storage at 10 ±2 ºC and it was followed by salicylic acid 

dip for 5 minutes @1000 ppm, 5 minute dip in 1.5 per cent calcium chloride and 

H₂O₂ dip for 30 minutes @15mM, respectively.  
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Nilgiri Hills during summer and as an autumn 

crop in Karnataka, Maharashtra, Tamil Naidu, 

Bihar, West Bengal and Madhya Pradesh. In 

Himachal it is grown during summer and 

rainy seasons as an off-season crop. Bell 

pepper fruits are generally blocky, square, 

thick fleshed, three to four lobed, non-

pungent and are eaten raw, used as a 

vegetable or widely used in stuffings, 

bakings, pizza and preparation of soups for 

imparting flavour. Bell pepper has high 

nutritional value, and is rich source of vitamin 

C (150-180 mg/100g), -carotene and folic 

acid, significantly helpful in curing cancer 

(Mateljan, 2007) and many other degenerative 

diseases. 

 

Bell pepper is a climacteric fruit and is 

especially prone to water loss and 

consequently shriveling due to their large 

surface to weight ratio. They are also 

susceptible to fungal infections caused by 

Botrytis cinerea and Alternaria alternate 

which may lead to postharvest and economic 

losses to the growers if not controlled. 

Further, problem is aggravated during peak 

production periods when farmers are tempt to 

store their produce for short periods to avoid 

distress sales but due to non-availability of 

proper storage facilities in production areas 

and lack of knowledge regarding postharvest 

handling that could facilitate the storage for 

such short durations, there are huge post-

harvest losses of the produce. Such losses can 

be overcome by the use of appropriate 

technology with a potential to retain the 

storage quality of the freshly harvested 

produce. 

 

1-Methylcyclopropene (1-MCP) is an 

antagonist of ethylene action that binds to the 

ethylene receptor molecule after treatment of 

fruits and delays ripening and the associated 

changes that are generally accelerated by 

ethylene (Sisler and Serek, 1997). Similarly, 

preharvest or pre-storage application of 

salicylic acid is a useful tool for controlling 

postharvest decay thereby extending storage 

life (Wang and Shaohua, 2008). The 

application of plant nutrients like calcium has 

also been reported to maintain cell integrity 

and firmness of fruits during storage (Ochie et 

al., 1993). Similarly, the use of H2O2 for 

disinfecting vegetables is reported to reduce 

microbial populations on fresh products and 

extend the shelf life without leaving 

significant residues or causing loss of quality 

(Sapres et al., 2001). 

 

Materials and Methods 

 

Bell peppers were procured from the local 

growers and only healthy disease free fruits 

were harvested from the field. They were 

properly packed in suitable containers and 

were promptly transported to the Postharvest 

Physiology Laboratory, Department of Food 

Science and Technology, UHF, Nauni, for 

conducting the studies. In this experiment, 1-

methylcyclopropene (1-MCP) was applied as 

a fumigation treatment by placing the fruits in 

a closed tent with a calculated amount of 

chemical dissolved in water and a battery 

operated fan for 24 hours for circulation of 

the gas around the fruits. Salicylic acid, 

calcium chloride and hydrogen peroxide were 

applied as postharvest dip treatments after 

preparing aqueous solutions of required 

strengths as per details mentioned below:  

 

After the application of postharvest treatments 

fruits were air dried in shade and packed in 

corrugated fibre board (CFB) cartons for 

storage at 10±2°C. Observations regarding 

physico-chemical changes of fruits were 

recorded at an interval of 7 days during the 

storage period of 28 days. Total soluble solid 

contents were recorded with the help of an 

Erma hand refractometer. Ascorbic acid 

content was determined as per standard 

AOAC method (Ranganna, 1986) using 2, 6-

dichlorophenol indophenol dye.



Int.J.Curr.Microbiol.App.Sci (2017) 6(7): 2462-2475 

2464 

 

Treatment No. Chemicals Concentration 

T1 1-MCP fumigation for 24 hours 500 ppb 

T2 1-MCP fumigation for 24 hours 750 ppb 

T3 1-MCP fumigation for 24 hours 1000 ppb 

T4 Salicylic acid dip for 5 minutes 1000 ppm 

T5 Salicylic acid dip for 5 minutes 2000 ppm 

T6 Salicylic acid dip for 5 minutes 3000 ppm 

T7 Calcium chloride dip for 5 minutes 0.5 % 

T8 Calcium chloride dip for 5 minutes 1.0 % 

T9 Calcium chloride dip for 5 minutes 1.5 % 

T10 H2O2 dip for 30 minutes 5 mM 

T11 H2O2 dip for 30 minutes 10 mM 

T12 H2O2 dip for 30 minutes 15 mM 

T13 Control  

 

Sugars were estimated by Lane and Eynon 

method (Lane and Eynon, 1923). Total 

phenols were extracted in 80 per cent ethanol 

and estimated on the basis of their reaction 

with an oxidizing agent phosphomolybdate in 

Folin- Ciocalteau reagent under alkaline 

conditions (Bray and Thorpe, 1954). 

Capsaicin content was determined by the 

colorimetric method (Sadasivam and 

Manickam, 1978). Respiration was measured 

with the help of Gas data analyzer (GFM 

series 30-1/2/3, GAS Data Ltd. Conventry 

UK) and was expressed as ml CO2/kg/hr. 

 

Results and Discussion 
 

Fumigation with 1-methylcyclopropene (1-

MCP) proved to be the most effective 

treatment with minimum PLW whereas, other 

treatments including salicylic acid, calcium 

chloride and hydrogen peroxide were also 

quite effective (Table 1). There was a 

progressive and continuous increase in PLW 

of fruits with an increase in storage period up 

to 28 days irrespective of the treatments 

applied. The highest PLW was observed in 

control (3.53%), whereas, lowest PLW 

(2.94%) was observed  in fruits treated with 

1000 ppb 1-MCP which was in close 

interaction with 1-MCPfumigation for 24 

hours (750 ppb), salicyclic acid for 5 min 

(3000 ppm), CaCl2 dip for 5 minutes (1.5%) 

and H2O2 for 30 minutes (10 mM), 

respectively (Table 1). Physiological loss in 

weight of fruits during storage is primarily 

due to losses of stored metabolites as they are 

utilized during respiration and losses of water 

from the fruit surface contribute to PLW 

which is mainly due to transpiration although 

some of this water may also be lost by 

respiration and evaporation (Wilkinson, 

1965). The results of present finding are in 

line with those reported on carrot (Issac and 

Maalekuu, 2013), „Honey Dew‟ melon 

(Saftner et al., 2003), mango (Akhtar et al., 

2010) and „Canino‟ apricot (Farag et al., 

2012), as a result of calcium application. 

 

Spoilage symptoms in control fruits and at 

lower concentration of some treatments 

appeared as soon as 14
th

 day, whereas in fruits 

treated with such 1-MCP symptoms were 

observed on the 21
st
 day of storage (Table 1). 

Minimum spoilage (2.77 %) was recorded 

with the application of hydrogen peroxide @ 

10mM (T12) and it was closely followed by 1-

MCP (1000 ppb) fumigation for 24 hours, 1-

MCP fumigation for 24 hours (750 ppb), 1-

MCP fumigation for 24 hours (500 ppb), 

H2O2 dip for 30 minutes (10 mM), and 

salicylic acid dip for 5 minutes (3000 ppm), 

respectively. On the other hand, maximum 
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spoilage (17.13%) was recorded in control 

fruits and which was significantly highest in 

comparison to all other treatments (Table 1).  

Afek et al., (1999) also found H2O2 to be 

effective in reducing spoilage and extending 

storage life of fruit during overseas 

shipments. 

 

The lowest dry matter content (6.24%) was 

observed in the fruits samples treated with 

salicylic acid @ 1000 ppm (T4) and it was 

followed statistically at par with salicylic acid 

2000 ppm and 3000 ppm for 5 minutes and 

CaCl2 (0.5%) dip for 5 minutes, respectively 

compared to control which had highest dry 

matter content of 7.12 per cent (Table 2). 

Higher dry matter content in control fruits 

could possibly be due to higher rates of 

moisture loss from such fruits, as they also 

exhibited the highest physiological loss in 

weight during storage. Yeganah et al., (2013) 

observed that table grapes treated with 

salicylic acid (2 and 4 mM) generally had 

lower dry matter content than the control 

fruits. 

 

The titratable acidity of fruits declined with 

advancement in storage periods under all 

treatments (Table 2). The decline was slowest 

in fruits treated with calcium chloride 1.5 per 

cent which consequently retained 

significantly highest acidity (0.30 %) 

followed by calcium chloride @ 1.0 per cent 

(0.26%), H2O2 @ 15 mM (0.25%), salicylic 

acid @ 3000 ppm (0.24%) and @ 1000 ppm 

(0.17%), respectively. Other treatments were 

also effective in retaining titratable acidity of 

fruits during storage the untreated fruits 

however, had the lowest mean acidity values 

(0.15%) which observed a sharp decline 

during storage. The decrease in acidity of the 

samples in the present study was due to the 

conversion of acids into sugars however the 

slower rate of decline of acidity in fruits 

treated with calcium, salicylic acid and H2O2 

was due to reduced sensitivity of the fruits to 

ethylene and reduced fruit respiration. In the 

present study calcium chloride @ 1.5 per cent 

retained highest mean titratable acidity and 

similar results have been reported previously 

in papaya (Marpudi et al., 2011), peach 

(Tareen et al., 2012), tomato (Anthon et al., 

2011), pear (Mahajan et al., 2010), apple 

(Schaik et al., 1992), etc. 

 

It was observed that there was a gradual 

decline in ascorbic acid content of fruits with 

advancement in storage in all treatments. The 

maximum mean ascorbic acid content of 

91.06 mg/100 g was recorded in fruits treated 

with calcium chloride @ 1.5 per cent which 

was followed by the treatments salicylic acid 

@ 3000 ppm (91.00 mg/100 g), calcium 

chloride @ 1.0 per cent (90.97 mg/100 g), 

salicylic acid 2000 ppm (90.91 mg/100 g)and 

H2O2 dip @15 mM (90.89 mg/100 g), 

respectively, and minimum (90.17 mg per 100 

g) in control sample (Table 2) at the end of 

the storage. The loss in ascorbic acid content 

during storage might be due to its degradation 

during metabolic processes or through 

enzymatic oxidation of L-ascorbic acid to 

dehydro ascorbic acid (Mapson, 1970), as 

well as utilization by developing 

microorganisms (Tandon and Tandon, 1974; 

Taneja et al., 1983; Ruoyi et al., 2005) also 

reported that peach fruits treated with 0.5 per 

cent CaCl₂ retained highest ascorbic acid after 

50 days of cold storage. 

 

Total soluble solids (TSS), total sugars and 

reducing sugars contents of fruit in generally 

increases initially, reaching a peak value and 

then decreases during storage irrespective of 

the treatments during the storage. Results 

revealed that the fruits treated with 1-MCP 

fumigation @ 1000 ppb retained highest mean 

TSS (6.89ºB) followed by 1-MCP @ 750 ppb 

(6.84ºB), 1-MCP fumigation @ 500 ppb 

(6.78ºB), and CaCl2 @ 1.5 per cent (6.67ºB), 

respectively (Table 3). On the other hand 

minimum TSS content (6.17ºB) was recorded 
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in control fruits which were significantly 

lower than other treatments. Slower reduction 

in TSS and sugar contents in fruits treated 

with 1- MCP was due restricted respiration of 

the fruits and have earlier been reported in 

peppers (Bayoumi, 2008), capsicum (Park et 

al., 2001), sweet pepper (Behra et al., 2004), 

plum (Salvador et al., 2003) and peach 

(Cuquel et al., 2006; Chen et al., 2005) which 

lend further credence to the present results. 

Following a similar trend the reducing sugar, 

content decreased under all treatments with a 

progressive increase in storage duration up to 

the 28 day storage period (Table 3).  

 

The maximum and significantly higher mean 

reducing sugar content (2.75%) was recorded 

in response to 1-MCP @ 1000 ppb and was 

followed by the treatments 1-MCP @ 750 ppb 

(2.68%), 500 ppb (2.60%) and H2O2 (15 mM) 

dip for 30 minutes (2.57%), respectively. 

Other treatments were also effective in 

retaining higher reducing sugar contents 

during storage compared to the untreated 

fruits which recorded the lowest mean value 

(2.35%). The maximum mean total sugars 

content (4.62%) was also recorded for 1-MCP 

1000 ppb followed by 1-MCP 750 ppb 

(4.58%) and 500 ppb (4.55%) (Table 3). On 

the other hand the minimum total sugar 

content (3.78%) was recorded in control 

samples.  

 

Fruit TSS, reducing sugar and total sugar 

changes followed a typical respiratory curve 

behavior and the samples treated with 1-MCP 

showed a gradual increase in fruit TSS, 

reducing sugar and total sugars reaching the 

maximum value on 21
st
 day and then 

declined, which in control fruits was obtained 

as soon as on 14
th

 day of storage following a 

sharp decline thereafter. Similar observations 

have been reported previously in peppers 

(Bayoumi, 2008), capsicum (Park et al., 

2001), sweet pepper (Behra et al., 2004), 

plum (Salvador et al., 2003) and peach 

(Cuquel et al., 2006; Chen et al., 2005) which 

lend further credence to the present results. 

 

Capsaicin content of fruits also declined with 

the advancement in storage period 

irrespective of the treatment applied. The 

maximum mean capsaicin content (0.69%) 

was recorded in fruit samples treated with 

salicylic acid @ 3000 ppm followed by H2O2 

dip @15 mM (0.67%) (Table 4). The control 

fruits exhibited the lowest mean capsaicin 

content (0.53%) was significantly lower than 

other treatments. Topuz and Ozdemir (2004) 

reported changes in capsaicinoids of paprika 

during ten months of storage. Under ambient 

storage, the level of each capsaicinoid in 

paprika was significantly decreased with 

storage. Generally, all capsaicinoid 

components decreased almost 30 per cent 

within ten months of storage and maximum 

decrease was recorded in dihydrocapsaicin. 

 

There was gradual continuous decline in 

phenolic content of bell pepper fruits during 

storage. However, different treatments were 

effective in slowing down the decrease in 

total phenols to varying extents (Table 4). The 

maximum mean phenolic contents of 45.25 

mg/100 g was found in fruits treated with 1-

MCP @ 1000 ppb and  it  was followed by 

H2O2 dip @15 mM (45.13 mg/100 g), CaCl2 

@ 1.5 per cent (45.09 mg/100 g), 1-MCP 

fumigation @ 750 ppb (43.69 mg/100 g)and 

CaCl2 @ 1.0 per cent (43.53 mg/100 g), 

respectively (Table 4). The control fruits 

exhibited the lowest mean total phenol (37.75 

mg/100 g). This decrease is probably due to 

the oxidation by polyphenol oxidase (PPO) 

(Yamaguchi et al., 2003). Similar results have 

been reported in „Nangau‟ pear (Cheng et al., 

2012) and strawberry fruits (Jiang et al., 

2001; Tian et al., 2000). Moreover, 

Robardset. al. (1999) found that phenolic 

compounds have a significant role in 

oxidation processes as antioxidants and as 

substrates in browning reactions. 
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Table.1 Effect of postharvest treatments on changes in physiological loss in weight (%) and spoilage (%) of bell pepper during 

refrigerated storage at 10±2°C and 90-95% RH 

 

 

*figures in the parenthesis are square root transformed values 

 

 

 

 

 

 

PLW (%) Spoilage (%) 

Storage interval in days Storage interval in days 

7 14 21 28 Mean 7 14 21 28 Mean 

T1 3.05 (1.74)*  3.19 (1.78) 3.22 (1.80) 3.63 (1.91) 3.27 (1.80) 
0.00 

(1.00)* 
0.00 (1.00) 5.12 (2.47) 12.23 (3.64) 4.34 (2.03) 

T2 2.50 (1.58) 2.80 (1.67) 3.18 (1.78) 3.56 (1.89) 3.01 (1.73) 0.00 (1.00) 0.00 (1.00) 4.41 (2.33) 11.76 (3.57) 4.04 (1.97) 

T3 2.41 (1.55) 2.76 (1.66) 3.10 (1.76) 3.49 (1.87) 2.94 (1.71) 0.00 (1.00) 0.00 (1.00) 3.05 (2.01) 10.42 (3.38) 3.37 (1.85) 

T4 2.78 (1.67) 3.10 (1.76) 3.44 (1.85) 3.80 (1.95) 3.28 (1.81) 0.00 (1.00) 3.50 (2.12) 8.85 (3.14) 15.93 (4.11) 7.07 (2.59) 

T5 2.65 (1.63) 3.01 (1.73) 3.38 (1.84) 3.76 (1.94) 3.20 (1.78) 0.00 (1.00) 2.20 (1.79) 7.76 (2.96) 14.42 (3.93) 6.10 (2.42) 

T6 2.60 (1.61) 2.95 (1.72) 3.30 (1.82) 3.66 (1.91) 3.13 (1.77) 0.00 (1.00) 0.00 (1.00) 5.50 (2.55) 12.45 (3.67) 4.49 (2.05) 

T7 2.88 (1.70) 3.18 (1.78) 3.35 (1.83) 3.76 (1.94) 3.29 (1.81) 0.00 (1.00) 2.41 (1.85) 7.98 (3.00) 14.78 (3.97) 6.29 (2.45) 

T8 2.83 (1.68) 3.10 (1.76) 3.28 (1.81) 3.68 (1.92) 3.22 (1.79) 0.00 (1.00) 1.65 (1.63) 6.54 (2.75) 13.65 (3.83) 5.46 (2.30) 

T9 2.77 (1.67) 3.02 (1.74) 3.20 (1.79) 3.61 (1.90) 3.15 (1.77) 0.00 (1.00) 1.10 (1.45) 6.14 (2.67) 13.10 (3.75) 5.09 (2.22) 

T10 2.94 (1.71) 3.23 (1.80) 3.39 (1.84) 3.69 (1.92) 3.31(1.82) 0.00 (1.00) 0.56 (1.25) 5.83 (2.61) 12.82 (3.72) 4.80 (2.14) 

T11 2.88 (1.70) 3.18 (1.78) 3.32 (1.82) 3.62 (1.90) 3.25 (1.80) 0.00 (1.00) 0.00 (1.70) 3.12 (2.03) 10.54 (3.40) 3.42 (2.03) 

T12 2.82 (1.68) 3.10 (1.76) 3.28 (1.81) 3.57 (1.89) 3.19 (1.78) 0.00 (1.00) 0.00 (1.68) 2.97(1.99) 8.12  (3.02) 2.77 (1.92) 

Control 2.98 (1.73) 3.38 (1.84) 3.74 (1.93) 4.02 (2.00) 3.53(1.88) 0.00 (1.00) 10.10(3.33) 21.67 4.76) 36.76 (6.14) 17.13(3.81) 

Mean 2.78 (1.66) 3.08 (1.75) 3.22 (1.82) 3.68 (1.92)  0.00 (1.00) 1.66 (1.60) 6.84 (2.71) 14.38 (3.86)  

CD0.05 

Treatments(T)       0.01 

StorageInterval(I) 0.06 

TxI 0.02 

CD0.05 

Treatments(T) 0.09 

StorageInterval(I) 0.05 

TX  I 0.19 
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Table.2 Effect of postharvest treatments on changes in dry matter content (%), titratable acidity (% citric acid) and ascorbic acid 

content (mg/100g) of bell pepper during refrigerated storage at 10±2°C and 90-95% RH 

 

 

 

 

 

 

 

 

 

 

 

 

Dry matter content (%) Titratableaciditycontent(% citric acid) Ascorbic acid content (mg/100g) 

Storage interval in days Storage interval in days Storage interval in days 

7 14 21 28 Mean 7 14 21 28 Mean 7 14 21 28 Mean 

T1 5.90 6.30 7.53 7.50 6.81 0.23 0.19 0.16 0.14 0.18 95.21 92.87 88.62 85.57 90.57 
T2 5.97 6.39 7.60 7.44 6.85 0.24 0.21 0.18 0.17 0.20 95.35 92.99 88.69 85.66 90.67 
T3 6.04 6.47 7.70 7.53 6.94 0.29 0.24 0.20 0.20 0.23 95.59 93.13 88.78 85.72 90.80 

T4 5.41 5.85 6.49 7.20 6.24 0.22 0.19 0.15 0.13 0.17 95.23 93.24 88.90 85.83 90.80 

T5 5.50 5.88 6.52 7.22 6.28 0.25 0.23 0.19 0.15 0.21 95.40 93.40 88.95 85.89 90.91 
T6 5.58 5.92 6.55 7.23 6.32 0.29 0.26 0.21 0.18 0.24 95.53 93.53 88.99 85.96 91.00 
T7 5.66 5.93 6.52 7.22 6.33 0.27 0.25 0.22 0.19 0.23 95.65 93.23 88.87 85.77 90.88 
T8 5.72 5.99 6.62 7.31 6.41 0.30 0.27 0.25 0.22 0.26 95.77 93.29 88.94 85.86 90.97 
T9 5.79 6.07 6.70 7.40 6.49 0.35 0.31 0.29 0.25 0.30 95.87 93.38 89.03 85.94 91.06 
T10 5.82 6.17 6.76 7.45 6.55 0.23 0.20 0.18 0.14 0.19 95.44 92.92 88.72 85.70 90.70 
T11 5.85 6.19 6.79 7.48 6.58 0.27 0.23 0.21 0.18 0.22 95.64 92.99 88.79 85.75 90.79 
T12 5.88 6.22 6.82 7.52 6.61 0.30 0.27 0.24 0.20 0.25 95.85 93.09 88.83 85.80 90.89 

Control 6.15 6.65 7.72 7.98 7.12 0.19 0.17 0.14 0.12 0.15 95.05 92.17 88.16 85.31 90.17 
Mean 5.79 6.16 6.95 7.42  0.26 0.23 0.20 0.17  95.51 93.09 88.79 85.75  

CD0.05 

Storage                   (S) 0.03 

Treatment    (T)       0.02 

Interaction   (T×I) 0.07 

CD0.05 

Storage                   (S)  0.01 

Treatment   (T) 0.02 

Interaction  (T×I) 0.04 

CD0.05 

Storage     (S)  0.03 

Treatment   (T) 0.07 

Interaction  (T×I) 0.14 



Int.J.Curr.Microbiol.App.Sci (2017) 6(7): 2462-2475 

2469 

 

Table.3 Effect of postharvest treatments on changes in TSS (ºB), Reducing sugar (mg/100g) and Total sugar (mg/100g) of bell pepper 

during refrigerated storage at 10±2°C and 90-95% RH 

 

 

 

 

 

 

 

 

 

 

 

 

TSS (ºB) Reducing sugar (mg/100g) Total sugar (mg/100g) 

Storage interval in days Storage interval in days Storage interval in days 

7 14 21 28 Mean 7 14 21 28 Mean 7 14 21 28 Mean 

T1 7.32 7.09 6.57 6.12 6.78 3.04 2.70 2.42 2.24 2.60 5.27 4.84 4.30 3.80 4.55 

T2 7.36 7.12 6.62 6.25 6.84 3.19 2.77 2.46 2.30 2.68 5.33 4.86 4.32 3.82 4.58 

T3 7.40 7.17 6.67 6.30 6.89 3.26 2.83 2.52 2.37 2.75 5.41 4.88 4.35 3.85 4.62 

T4 7.02 6.67 6.22 6.12 6.51 2.87 2.57 2.23 2.06 2.43 5.08 4.56 4.02 3.53 4.30 

T5 7.06 6.73 6.28 6.17 6.56 2.92 2.59 2.27 2.10 2.47 5.14 4.58 4.05 3.55 4.33 

T6 7.12 6.78 6.35 6.23 6.62 2.94 2.62 2.30 2.14 2.50 5.19 4.62 4.07 3.57 4.36 

T7 7.14 6.72 6.38 6.00 6.56 2.84 2.53 2.22 2.05 2.41 5.09 4.69 4.15 3.65 4.40 

T8 7.16 6.75 6.44 6.12 6.62 2.90 2.57 2.27 2.10 2.46 5.12 4.72 4.17 3.67 4.42 

T9 7.23 6.80 6.49 6.18 6.67 2.96 2.65 2.37 2.16 2.54 5.15 4.75 4.20 3.70 4.45 

T10 6.90 6.56 6.12 5.74 6.33 2.93 2.63 2.30 2.12 2.50 4.95 4.55 4.00 3.54 4.26 

T11 6.93 6.58 6.15 5.77 6.36 2.96 2.65 2.33 2.15 2.52 4.97 4.57 4.03 3.58 4.29 

T12 6.95 6.60 6.17 5.80 6.38 3.09 2.67 2.35 2.18 2.57 5.00 4.60 4.06 3.63 4.32 

Control 6.73 6.36 5.96 5.62 6.17 2.74 2.49 2.12 2.03 2.35 4.63 4.15 3.50 2.86 3.78 

Mean 7.10 6.76 6.34 6.03  2.97 2.64 2.32 2.15  5.10 4.64 4.09 3.60  

CD0.05 

Storage                   (S) 0.04 

Treatment    (T)       0.07 

Interaction   (T×I) 0.15 

CD0.05 

Storage                   (S)  0.02 

Treatment   (T) 0.04 

Interaction  (T×I) 0.09 

CD0.05 

Storage     (S)  0.04 

Treatment   (T) 0.07 

Interaction  (T×I) 0.14 
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Table.4 Effect of postharvest treatments on changes in capsaicin content (%), Total phenols (mg/100g) and respiration rate (ml 

CO₂/kg/h) of bell pepper during refrigerated storage at 10±2°C and 90-95% RH 

 

 

 

 

 

 

 

 

 

 

Capsaicin content (%) Total phenols (mg/100g) Respiration rate (ml CO₂/kg/h) 

Storage interval in days Storage interval in days Storage interval in days 

7 14 21 28 Mean 7 14 21 28 Mean 7 14 21 28 
Mea

n 

T1 0.70 0.64 0.58 0.52 0.61 45.42 42.26 39.68 36.58 40.99 18.75 18.13 17.22 16.56 17.67 

T2 0.73 0.66 0.60 0.54 0.63 47.26 45.49 42.23 39.76 43.69 18.72 18.09 17.18 16.53 17.63 

T3 0.75 0.68 0.63 0.57 0.66 49.48 47.36 43.62 40.55 45.25 18.68 18.06 17.14 16.50 17.60 

T4 0.72 0.66 0.64 0.53 0.64 42.48 39.32 36.86 33.34 38.00 18.82 18.22 17.32 16.68 17.76 

T5 0.76 0.68 0.66 0.55 0.66 44.30 41.52 38.72 36.72 40.32 18.78 18.18 17.28 16.66 17.73 

T6 0.79 0.72 0.67 0.59 0.69 46.54 43.58 41.26 38.82 42.55 18.74 18.14 17.25 16.62 17.69 

T7 0.67 0.60 0.53 0.50 0.58 45.50 42.28 39.72 36.66 41.04 18.88 18.27 17.37 16.70 17.81 

T8 0.72 0.63 0.57 0.55 0.62 47.34 44.56 42.36 39.87 43.53 18.84 18.24 17.33 16.67 17.77 

T9 0.74 0.66 0.62 0.57 0.65 49.58 46.40 43.74 40.65 45.09 18.80 18.20 17.30 16.64 17.74 

T10 0.68 0.62 0.55 0.54 0.60 46.42 43.24 39.90 36.23 41.45 18.90 18.29 17.39 16.75 17.83 

T11 0.70 0.66 0.59 0.58 0.63 48.26 45.48 41.56 37.80 43.28 18.87 18.26 17.36 16.72 17.80 

T12 0.73 0.69 0.64 0.62 0.67 50.48 47.32 42.80 39.90 45.13 18.83 18.23 17.33 16.62 17.75 

Control 0.60 0.56 0.50 0.45 0.53 42.33 40.44 36.36 31.87 37.75 19.57 18.84 18.02 17.50 18.48 

Mean 0.71 0.65 0.60 0.55  46.57 43.79 40.68 37.60  18.86 18.24 17.35 16.70  

CD0.05 

Storage                (S) 0.01 

Treatment    (T)      0.02 

Interaction   (T×I) 0.04 

CD0.05 

Storage    (S)  0.02 

Treatment   (T) 0.04 

Interaction  (T×I) 0.09 

CD0.05 

Storage    (S)  0.02 

Treatment   (T) 0.04 

Interaction  (T×I) 0.09 
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Fig.1 Comparative effect of 1-MCP (1000ppb), salicylic acid (1000ppm), CaCl2 (1.5%) and H2O2 treatments on changes in sensory 

quality (color, texture, aroma and overall acceptability) of bell pepper on different sampling dates during refrigerated storage at 

10±2°C and 90-95% RH 
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Results indicate a gradual decline in 

respiration rate of bell pepper fruits under all 

treatments during storage (Table 4). The 

lowest mean respiration rate (17.60 ml 

CO₂/kg/hr) was observed in response to 1-

MCP @ 1000 ppb followed by 1-MCP 

fumigation @ 750 ppb (17.63 ml CO₂/kg/hr), 

1-MCP fumigation @ 500 ppb (17.67 ml 

CO₂/kg/hr)  and salicylic acid 3000 ppm 

(17.69 ml CO₂/kg/hr), respectively, whereas 

the control fruits exhibited the highest 

respiration rate (18.48 ml CO2/kg/hr) 

significantly higher than that recorded in 

other treatments. Inhibition of ethylene action 

by 1-MCP during fruit ripening has also been 

reported in apricot (Fan et al., 2000), peach 

(Chang et al., 2003; Rasori et al., 2002; 

Grima et al., 2005) and plum (Khan and 

Singh, 2008). 

 

Data on color rating of bell pepper fruits, as 

affected by various postharvest treatments 

during storage shows that fruits treated with 

1-MCP @ 1000 ppb were the most acceptable 

obtaining a mean score of 7.41  after  28  days  

of  storage  at  10±2°C,  and was  the  most  

effective treatment in maintaining color of the 

fruit (Fig. 1). The findings clearly indicate 

that the fruit texture was affected significantly 

by different PHT treatments, during storage to 

varying extents. It is evident from the data 

that the average score for texture, as evaluated 

on a 9 point hedonic scale, decreased 

throughout storage under all treatments 

however, fruits treated with 1-MCP @ 1000 

ppb exhibited maximum mean texture 7.61 

and was followed by 1-MCP fumigation @ 

750 ppb, 1-MCP fumigation @ 500 ppb, 

salicylic acid @ 3000 ppm and salicylic acid 

@ 2000 ppm, respectively (Fig. 1) whereas, 

data on aroma rating of bell pepper fruits, 

shows that fruits treated with 1-MCP 

fumigation @ 1000 ppb were the most 

acceptable obtaining a mean score of 7.34  

after  28  days  of  storage  at  10±2°C  and  

hence,  it  was  the  most  effective treatment 

in maintaining aroma of the fruit (Fig. 1). The 

retention of sensory quality of bell pepper 

fruits with 1-MCP treatments is in accordance 

with earlier observations for pear (Mahajan et 

al., 2010), guava (Bassetto et al., 2005), 

apricots (Fan et al., 2002). Further, the fruits 

treated with 1000 ppb (8.19), MCP 

significantly retained highest overall 

acceptability (8.19) compared to other 

treatments after 28 days of storage at 10 2 . 

Findings clearly indicate that potential of 

different treatments in retaining the storage 

quality of bell pepper fruits. However, overall 

T3 treatment i.e. 1-MCP 1000 ppb fumigation 

for 24 hours was found to be most effective 

treatment in retaining all the quality 

parameters up to highest level and was 

followed by salicylic acid dip for 5 minutes 

@1000 ppm, 10 minute dip in 1.5 per cent 

calcium chloride and H₂O₂ dip for 30 minutes 

@ 15 mM, respectively. 

 

The present investigations suggests that 

among different postharvest treatments with 

chemical substances 1-MCP fumigation @ 

1000 ppb proved to be most effective 

treatment in maintaining fruit quality and 

minimizing deterioration during 28 days 

storage at 10±2ºC. 
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