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Impact of Storage Temperatures and the Ethylene Inhibitor (1-MCP) on the Chemical Properties of Mango (Mangifera indica L.) Fruit 



ABSTRACT
Mango is the third most widely cultivated tropical fruit in the world, and like the majority of tropical fruits, its postharvest life is constrained. There have been numerous attempts to create methods to stop postharvest loss and lengthen the shelf life of certain perishable fruits and vegetables. The current study aimed to identify the most efficient method for extending the shelf life of mango fruits. The equipment of the Plant Biotechnology and Microbiology Laboratory, Department of Botany, University of Rajshahi, Bangladesh, was used to conduct the experiments. Directly taken from the mango garden, mature green mangoes were then given a 10-minute hot water treatment before being dried by air. The mangoes were then carefully stored in a specialist facility (Time lagging cooling system) at 30-32oC and at 12–13°C for 24 hours, treated with 1-MCP at concentrations of 1–2 ppm. Mangoes that had not been treated were used as the control. The total soluble solid content, titratable acidity, starch content, total sugar content, amylase activity and invertase activity were evaluated. The total soluble solid content, total sugar content, amylase activity, and invertase activity increased in mangoes treated with 1-MCP at concentrations of 1 and 2 ppm under normal temperature, while titratable acidity and starch content significantly decreased. However, all of these characteristics remained unchanged in mangoes treated with 1-MCP at a 2 ppm concentration under storage temperature (12 to 13 °C). The 2ppm treatment exhibited better results in delaying the changes in chemical characteristics when compared to the other 1-MCP doses. The study concluded that in terms of concentration, the fruits were firmer, greener, and had a longer storage life of up to 24 days when treated with 2 ppm of 1-MCP at (12-13°C) than the others. 
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1. INTRODUCTION
“The mango, or Mangifera indica L., is frequently referred to as the "king of fruits" and is well-renowned for its delicious, exotic flavour. It is a well-liked, economically significant, and nutrient-rich fruit that is widely grown in tropical and subtropical regions” (1). Its appealing colour, delectable flavour, and good nutritional qualities make it a popular fruit around the world (2). The fruit is consumed both fresh and as by-products in a variety of forms, including as nectar, purees, squash, pulp, juice, jam, and jellies (3). “Many Southeast Asian nations, including India, Pakistan, the Philippines, Indonesia, Malaysia, Thailand, Burma, Sri Lanka, and Bangladesh, grow the mango commercially” (4). Fruits ripen more quickly in severe climates, turning very soft between 3 to 9 days of harvest (5). Whole mango fruits have a limited shelf life, which prevents them from being marketed in far-off markets. “The primary cause of substantial postharvest losses is the perishable nature of the Fruit, which is further exacerbated by the lack of appropriate postharvest technology to extend the shelf life” (Gbabe et al., 2025).
“One of the most well-known methods for delaying the ripening of fruits and vegetables is the use of 1-methylcyclopropene (1-MCP) as a tool” (6). “An odourless gas called 1-methylcyclopropene binds to the ethylene receptors in fruits, blocking the usual action of ethylene and extending the shelf life of fruit. It is identical in physical properties to ethylene. Numerous horticultural commodities' ripening and senescence processes can be significantly impacted by 1-MCP, an inhibitor of ethylene sensing” (7). “The ethylene cascade can be deactivated, and the plant is shielded from both endogenous and exogenous ethylene production as a result of 1-MCP's binding to the ethylene receptor” (8). 1-MCP is active at significantly lower doses than ethylene because its affinity for the receptors is around ten times larger than that of ethylene. “The use of ethylene inhibitor 1-methylcyclopropene (1-MCP) has allowed the export of horticultural produce to long-distance markets, which has significant economic and social impacts on exporting and importing countries, respectively. The beneficial effects, such as extended shelf-life and reduced physiological disorders, were reported in 1-MCP-treated fruits” (Satekge & Magwaza, 2022). The Environmental Protection Agency (9) approved 1-MCP as having a benign mechanism of action and chemical similarity to naturally occurring chemicals. 
The mangoes harvested at different maturity stages do not ripen uniformly and take a longer time, followed by a high loss in weight (Ranjhani et al., 2023). The ripening process of mangoes can be postponed by using 1-MCP, according to various research (10,11). On 'Dashehari' mangoes, (12) compared 1-MCP treatments to those using silver nitrate, gibberellic acid, sodium metabisulphite, and ascorbic acid and discovered that 1-MCP was the most efficient at delaying ripening. The majority of 1-MCP usage nowadays, according to Sozzi and Beaudry (13), is a supplement to effective postharvest temperature management or controlled environment storage. Considering that controlling temperature is the most important aspect of managing ripening in mature green mangoes. According to Paull and Chen (14), storing mangoes at a temperature between 20 °C and 23 °C will provide them with the optimum beauty, palatability, and decay prevention. The most appealing skin colour is achieved by keeping the fruit between 15.5°C and 18°C throughout ripening, according to Kader and Mitcham (15), but the flavour is still tart unless the fruit is kept for a further 2-3 days at 21–24°C. The study's goal was to find out how 1-MCP and storage temperature affected the biochemical traits of Bari-4, a locally cultivated mango variety.

2. MATERIALS AND METHODS
2.1. Sample collection and treatment
The equipment of the Plant Biotechnology and Microbiology Laboratory, Department of Botany, University of Rajshahi, Bangladesh, was used to conduct the experiments. Fresh mature green mangoes of the Bari-4 variety were procured straight from the orchards in Banesshar, Puthia Upazila, Rajshahi, and Namovodra, Motihar Upazila, Rajshahi district, for the investigation. Immediately following harvest, the samples were taken to the lab. Mangoes that were pathogen-infected and mechanically damaged were thrown out. The mangoes were then cleaned using tap water and lime. A 5-minute treatment in hot water (between 52 and 55°C) was followed by air drying at room temperature. As an ethylene inhibitor, 1-Methylcyclopropene (1-MCP), which was sourced from China, was employed. Three groups of mangoes were formed at random. Groups 1 and 2 were exposed to 1-MCP for 24 hours in a sealed container at doses of 1 ppm and 2 ppm, respectively. The fruits were separated into two lots and stored at different temperatures: one lot kept in the store under desired storage condition that means, temperature 12-13°C, O2 3 to 5%, CO2 level 5-10% and relative humidity 85-90% and the other lot at room temperature (30–32°C). Fruits in Group 3 (which was not given 1-MCP) were kept at room temperature (30–32°C) as a control. Three mangoes were removed from each group of samples on days 0, 6, 12, 18, and 24 in order to obtain the crude extract for biochemical analysis. These mangoes were then stored at -80°C for further investigation. Fruits were homogenised by adding an equal volume of extraction buffer after being chopped into small pieces (100 mM Tris-HCl, pH 7.0, with 0.25 M NaCl and 4 mM PMSF). The fruit that had been blended was left at 4°C overnight. The extract was centrifuged at 10,000 g for 15 min to remove the debris after passing through four layers of muslin cloth. Crude extract was obtained from the supernatant. The following protocols were used to determine the various biochemical parameters.

2.2. Construction of a mini cold store (time lagging cooling system)

The store measured 350.52 cm in both length and width. The store measured 289.5 centimetres in height. Without plastering the inner side, a 10-inch brick wall encircled the entire area. Due to the brick's ability to maintain a steady temperature for 12 hours after becoming completely chilly. A variety of insulating materials were used to coat the brick wall in order to prevent thermal licking. At first, 2ʺ Jumbo lane was used to cover the brick wall. The brick wall was then altered to fit a 2ʺ inch wood frame. After that, a sandwich panel made of 2ʺ Glasswool was created. 1ʺ polyethylene-covered cocksheet that is mounted in a wooden frame. At long last, a 16 mm Melamine board was used to cover this. Steel sheets filled with Cocksheet and Polyurethane foam were used to create the door. By adapting two 1.5 tonne air conditioners, the storage temperature was kept between 10 and 13°C. By running the AC for 6 minutes in operation mode and 10 minutes in rest mode, the O2 level and relative humidity were adjusted. Through the delivery of CO2 gas from CO2 gas cylinders, CO2 levels were kept constant. An Auto Data Loger (Graphtec Corporation, Made in Japan) was used to measure the temperature, oxygen level, carbon dioxide level, and relative humidity. 

2.3. Evaluation of chemical characteristics of mango fruit

2.3.1 Total Soluble Solids (TSS)
Using a digital bench refractometer (range 0-32%), TSS was calculated in accordance with the procedure outlined by Mazumdar and Majumder (16). The refractometer's prism plate was loaded with the appropriate amount of each sample, and the reading that appeared on the screen was instantly converted into total soluble solids (̊ Bx).

2.3.2 Titratable Acidity (TA)
The method outlined by Hortwitz (17) was used to calculate TA. Mango pulp weighing 10 grams was placed in a 100 mL beaker and blended with purified water. After filtering and transferring the combined materials to a 100 mL volumetric flask, distilled water was used to fill the flask to the appropriate level. In a conical flask, 10 mL of pulp solution was taken. After adding two to three drops of phenolphthalein indicator, the conical flask was violently shaken. As soon as a permanent pink tint formed, it was promptly filtrated with 0.1 N NaOH solutions from a burette. The quantity of NaOH solution needed for the titration was noted. Per cent titratable acidity was calculated by using the following formula:
Titratable Acidity (%) =   100(2)

2.2.3 Starch Content
The anthrone method was used to determine the starch content of mango flesh according to (18). With 20 mL of water, two grams of mango were finely chopped and thoroughly blended. Then it was passed through two layers of muslin cloth. The filtrate was mixed with twice as much ethanol to precipitate the carbohydrate, mostly starch. The precipitate was collected by centrifugation at 3,000 rpm for 15 min after being kept at 4°C overnight. The precipitate was heated until it was completely dry, then dissolved in 40 mL of 1 M HCl and heated for a short period of time at 7°C. After that, it was poured into a volumetric flask and diluted with 1 M HCl to 100 mL. Each test tube received an aliquot of 1 mL of the extract from each sample, which was then mixed well with 4 mL of the anthrone reagent. The tubes were heated in a boiling water bath for ten minutes before cooling. In a test tube, 1 mL of water and 4 mL of anthrone reagent were combined to create a blank reagent, which was then handled similarly. A colourimeter was used to gauge the blue-green solution's absorbance at 680 nm. The standard curve of various glucose concentrations was used to calculate the quantity of starch in mango flesh, which was then expressed as g/100 g.

2.3.4 Determination of Total Sugar Content 
Using calorimetry and the anthrone technique, the total sugar content of mango pulp was determined according to (18). Mango pulp weighing 4 g was divided into little pieces, dropped into ethyl alcohol that was boiling, and left to boil for 5 to 10 minutes (5 to 10 mL of alcohol was used per gram of pulp). The extract was carefully mashed in a mortar and pestle after cooling. After filtering the extract through two layers of muslin cloths, the crushed tissue was once again extracted for three minutes in hot 80% alcohol, using 2 to 3 mL of alcohol per gram of tissue. The second extraction made sure all compounds soluble in alcohol were completely removed. After cooling, the extract was run through two layers of muslin cloth. The Whatman no. 41 filter paper was used to filter both extracts. Over a steam bath, the extract's volume was evaporated to around 25% (1/4) of its original volume before being chilled. The extract's smaller volume was transferred to a 100 mL volumetric flask and filled to the appropriate level with distilled water. Pipetting an aliquot of 1 mL of pulp extract into test tubes, followed by the addition of 4 mL of the anthrone reagent and thorough mixing of each solution. Each test tube was covered with glass marbles to stop water from evaporating and causing water loss. The tubes were then heated for 10 minutes in a water bath before being cooled. By mixing 1 millilitre of water with 4 millilitres of anthrone reagent in a tube, a blank reagent was created and handled similarly. A colourimeter was used to gauge the blue-green solution's absorbance at 680 nm.
A standard glucose curve was created by adding distilled water to test tubes holding 0.0, 0.1, 0.2, 0.4, 0.6, 0.8, and 1.0 mL of standard glucose solution, which contained, correspondingly, 0, 10, 20, 40, 60, 80, and 100 g of glucose. Then, each test tube received 4 mL of the anthrone reagent, which was thoroughly mixed. The same methodology was used to treat each of these solutions. The blank, which contained 1 mL of water and 4 mL of another reagent, was used to measure the absorbance at 680 nm. The extract's total sugar content was estimated using the glucose standard curve. Finally, the percentage of total sugar was determined by using the following formula:
             %Total sugar (g/100 g of mango) =   100.............. (3)

2.3.5 Amylase activity  
According to the procedure outlined by (18), amylase activity was assessed. The substrate was a starch solution at 1%. A standard curve produced with various amounts of maltose was used to estimate the release of maltose, which was then used to assess the enzyme activity. The quantity of enzyme needed to release 1 mg of maltose each minute at 37°C is referred to as one unit of enzyme activity.

2.3.6 Invertase activity
The modified approach, as described by Mahadevan and Sridhar (19), was used to measure invertase activity. The substrate used was sucrose. By measuring the release of glucose from a standard curve created with various amounts of glucose, the invertase activity was determined. The quantity of enzyme needed to release 1 mg of glucose each minute at 37°C is referred to as one unit of enzyme activity.


3. RESULTS AND DISCUSSION

3.1 Total soluble solids (TSS) 
Total soluble solids of the Bari-4 variety steadily rose with lengthening storage time at room temperature in both control and 1-MCP-treated mangoes, but not in mangoes treated with 1-MCP at storage temperature (12–13°C). Table 1 demonstrates that during the 24 days of storage, the TSS level of the Bari-4 mango variety treated with 1-MCP (2ppm) marginally rose from 9.68 to 11.82 Brix. However, the TSS content doubled in mangoes treated with 1-MCP (both 1 & 2 ppm) at room temperature. After 18 days of storage in the control condition, the TSS content tripled from the mature to the ripening stage. This is most likely because starch is transformed into soluble sugars, including sucrose, fructose, and glucose. According to Hofman et al. (20), the increase in TSS during fruit ripening is related to an increase in the activity of the enzymes that hydrolyse starch into soluble sugars.








Table 1. Effect of ethylene inhibitor (1-MCP) on TSS of mango fruit stored at different temperatures 

	
	
	Storage time

	Mango variety
	Concentrations of 
1-MCP & Temperature
	0 days
	6 days
	12 days
	18 days
	24 days

	Bari-4


	
	TSS content

	
	Control (30-32 °C)
	9.68±0.14a
	16.92±0.27a
	20.14±0.39a
	26.72±0.79a
	

	
	1 ppm & (30-32 °C)
	9.68±0.14a
	14.20±0.25b
	16.84±0.15b
	18.66±0.37b
	20.42±0.27b

	
	2 ppm & (30-32 °C)
	9.68±0.14a
	13.12±0.18c
	15.58±0.18c
	16.18±0.23c
	18.9±0.22c

	
	1 ppm & (12-13 °C)
	9.68±0.14a
	11.58±0.21b
	12.34±0.26b
	13.73±0.39b
	14.22±0.19b

	
	2 ppm & (12-13 °C)
	9.68±0.14a
	10.09±0.16c
	10.36±0.17c
	11.38±0.22c
	11.82±0.22c



3.2 Titratable Acidity (TA)
 “The rate of metabolism, particularly respiration, which consumes organic acid and consequently decreases acidity during storage” (21), has a substantial impact on the variations in TA. Table 2 displays the changes in TA of the Bari-4 mango cultivar when storage time is extended at various temperatures. In the case of mangoes treated with 1-MCP (2ppm) at storage temperature on day 24, the TA for Bari-4 marginally dropped from 2.26 to 1.8 (%).On the other hand, TA dramatically dropped on day 24 for the mangoes treated with 1-MCP at room temperature, while in the case of the control, TA decreased from 2.26 to 0.29 (%) on day 18, which is quite impressive. These findings demonstrated that temperature and time both affect the physicochemical properties of fruits, with long-term storage at high temperatures causing the most significant modifications. The enzymes' abilities to alter the TSS and TA contents were likely decreased by 1-MCP treatment and low storage temperature (12 to 13°C). When comparing 1-MCP concentrations, 2ppm is more efficient than 1ppm.



[bookmark: _Hlk199533726][bookmark: _Hlk199533662]Table 2. Effect of ethylene inhibitor (1-MCP) on TA of mango fruit stored at different temperatures 

	
	
	Storage time

	Mango variety
	Concentrations of 1-MCP & Temperature
	0 days
	6 days
	12 days
	18 days
	24 days

	Bari-4


	
	TA

	
	Control (30-32 °C)
	2.26±0.07a
	0.82±0.07a
	0.44±0.09a
	0.29±0.09a
	

	
	1 ppm & (30-32 °C)
	2.26±0.07a
	1.12±0.05b
	0.84±0.05b
	0.54±0.07b
	0.42±0.07b

	
	2 ppm & (30-32 °C)
	2.26±0.07a
	1.32±0.18c
	1.08±0.18c
	0.83±0.22c
	0.58±0.22c

	
	1 ppm & (12-13 °C)
	2.26±0.07a
	1.98±0.08b
	1.44±0.08b
	1.26±0.09b
	1.02±0.09b

	
	2 ppm & (12-13 °C)
	2.26±0.07a
	2.14±0.16c
	2.06±0.17c
	1.92±0.22c
	1.8±0.22c




3.3 Starch content 
[bookmark: _GoBack]The primary carbohydrate found in mango fruits is starch, which is digested by amylase during ripening (22). “With increasing storage time at 30 to 32°C until the 18th day of storage, the starch content of mango pulp of the Bari-4 variety was found to significantly decrease from 14.4% to 3.2%, and from 15.8% to 3.26% & 3.98% in the case of Bari-4 variety treated by 1-MCP at the concentration of 1 & 2ppm under normal temperature (Fig. 1). On the other hand, mangoes treated with 1-MCP at a concentration of 1 ppm saw a modest drop in starch content, but mangoes treated with 1-MCP at a concentration of 2 ppm saw no change in starch content even after 24 days of storage at 12 to 13 ̊C. This resulted from mango amylase being inactivated at lower temperatures” (23).



Fig.1. Effect of ethylene inhibitor (1-MCP) on TA of mango fruit stored at different temperatures. Vertical bars represent ±SE

3.4 Total sugar content 
Fig. 2 illustrates how the total sugar content of mango pulp increased steadily over the course of longer storage periods. From the first to the 18th day in control and 1-MCP treated mangoes (1 & 2ppm) under normal temperature, this trend was more or less steady. For the Bari-4 variety throughout the course of 18 days, the control offered 4 times more total sugar content (6.54 to 24.46%), whereas mangoes treated with 1-MCP (1 & 2ppm) at room temperature offered 3 times more total sugar content. According to (24), total sugar content gradually increased after 6 days of room temperature storage. The sugar level grew as the fruit ripened. These outcomes are consistent with the conclusions reached by (25). The conversion of complex starch or carbohydrates into simple compounds may be the cause of the increase in TSC. Mangoes that were exposed to 1-MCP at a concentration of 2 ppm and held at a constant temperature of 12 to 13°C, on the other hand, showed non-significant fluctuation in total sugar content over the course of the storage period. Figure 2 demonstrates how the total sugar content for the Bari-4 variety gradually grew from 6.54 to 8.82% after 24 days of storage. This is a result of 1-MCP's influence and the storage temperature of 12–13°C.


















Fig.2. Effect of ethylene inhibitor (1-MCP) on total sugar of mango fruit stored at different temperatures. Vertical bars represent ±SE


3.5 Activity of Amylase 
The enzyme amylase breaks down starch into monosaccharides. Figure 3 demonstrates that the amylase activity was first determined to be 1.35 units/mL of the crude Bari-4 extract. For mangoes treated with 1-MCP concentration of 1 & 2ppm, the enzyme activity was essentially consistent from the first day to the 24th day of storage at (12–13 °C). This research demonstrated a strong relationship between changes in starch content during storage at 12 to 13 °C. (Fig.1). The amylase activity was found to be raised in control and 1-MCP treated mangoes at the middle stage of ripening on day 12 and then rapidly decreased in the case of control, but other case, the decreasing rate was relatively sluggish (Figure 3). Similar patterns of amylase activity were also discovered by Rahman and his colleagues in Fazli and Khirshapat mangoes (26).


Fig.3. Effect of ethylene inhibitor (1-MCP) on amylase activity of mango fruit stored at different temperatures  . Vertical bars represent ±SE

3.6 Activity of Invertase
Mango sweetness increases as it ripens as a result of sucrose hydrolysis and conversion to glucose and fructose by the invertase enzyme. Fig. 4 demonstrates that the invertase activity of mangoes treated with 1-MCP at the concentration of 2 ppm under storage temperature (12-13°C) remained nearly constant in the Bari-4 variety, but at the concentration of 1 ppm invertase activity increased slightly during 24 days of storage and reached at 0.37 unit/mL for Bari-4 variety. Invertase activity in control fruits increased very sharply up to the 12th day of storage, but after that, the increasing rate of invertase activity decreased due to the decay of the fruits. In contrast, invertase activity in mangoes treated at normal temperature shows an increasing trend up to 24 days of storage.



























Fig.4. Effect of ethylene inhibitor (1-MCP) on invertase activity of mango fruit stored at different temperatures. Vertical bars represent ±SE


4. CONCLUSION 
The study shows that the Bari-4 mango variety responded to 1-MCP better at storage temperatures of 12–13°C than at temperatures of 30–32°C. In terms of concentration, the fruits were firmer, greener, and had a longer storage life of up to 24 days when treated with 2 ppm of 1-MCP at (12-13°C) than the others. Temperature in the storage facility had an impact on 1-MCP's effects on mango fruit shelf life. Because both treated and untreated fruits ripened with the best eating qualities on the same day during the storage period, there was no noticeable difference in shelf life for fruits treated with 1-MCP and stored at (30-32°C).
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Bari-4 Control	0 days	6 days	12 days	18 days	24 days	0.18	0.33	0.69	0.82	Bari-4 treated with 1ppm 1-MCP at 30-32 ∘C	0 days	6 days	12 days	18 days	24 days	0.18	0.31	0.54	0.8	0.92	Bari-4 treated with 2ppm 1-MCP at 30-32 ∘C	0 days	6 days	12 days	18 days	24 days	0.18	0.3	0.52	0.76	0.88	Bari-4 treated with 1ppm 1-MCP at 12-13 ∘C	0 days	6 days	12 days	18 days	24 days	0.18	0.25	0.3	0.34	0.39	Bari-4 treated with 2ppm 1-MCP at 12-13 ∘C	0 days	6 days	12 days	18 days	24 days	0.18	0.2	0.21	0.25	0.3	Storage time (Days)

Invertase activity (unit/mL)



Bari-4 Control	0 days	6 days	12 days	18 days	24 days	14.4	8.65	5.24	3.2	Bari-4 treated with 1ppm 1-MCP at 30-32 ∘C	0 days	6 days	12 days	18 days	24 days	14.4	10.16	6.74	5.08	3.1	Bari-4 treated with 2ppm 1-MCP at 30-32 ∘C	0 days	6 days	12 days	18 days	24 days	14.4	11.06	8.14	6.12	4.0199999999999996	Bari-4 treated with 1ppm 1-MCP at 12-13 ∘C	0 days	6 days	12 days	18 days	24 days	14.4	13.14	12.22	11.56	10.75	Bari-4 treated with 2ppm 1-MCP at 12-13 ∘C	0 days	6 days	12 days	18 days	24 days	14.4	14.18	13.9	13.64	13.48	Storage time (Days)

Starch content (%)



Bari-4 Control	0 days	6 days	12 days	18 days	24 days	6.54	12.86	18.59	24.46	Bari-4 treated with 1ppm 1-MCP at 30-32 ∘C	0 days	6 days	12 days	18 days	24 days	6.54	11.74	17.54	20.12	22.6	Bari-4 treated with 2ppm 1-MCP at 30-32 ∘C	0 days	6 days	12 days	18 days	24 days	6.54	11.04	16.27	18.96	21.29	Bari-4 treated with 1ppm 1-MCP at 12-13 ∘C	0 days	6 days	12 days	18 days	24 days	6.54	9.32	11.6	13.78	15.21	Bari-4 treated with 2ppm 1-MCP at 12-13 ∘C	0 days	6 days	12 days	18 days	24 days	6.54	7.22	7.79	8.16	8.82	Storage time (Days)

Total sugar (%)



Bari-4 Control	0 days	6 days	12 days	18 days	24 days	1.35	1.48	1.76	0.52	Bari-4 treated with 1ppm 1-MCP at 30-32 ∘C	0 days	6 days	12 days	18 days	24 days	1.35	1.43	1.68	0.87	0.47	Bari-4 treated with 2ppm 1-MCP at 30-32 ∘C	0 days	6 days	12 days	18 days	24 days	1.35	1.42	1.63	0.8	0.56000000000000005	Bari-4 treated with 1ppm 1-MCP at 12-13 ∘C	0 days	6 days	12 days	18 days	24 days	1.35	1.39	1.45	1.42	1.38	Bari-4 treated with 2ppm 1-MCP at 12-13 ∘C	0 days	6 days	12 days	18 days	24 days	1.35	1.36	1.38	1.35	1.32	Storage time (Days)

Amylase activity (unit/mL)






