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Effect of mango storage time and pasteurization on the physicochemical parameters of mango puree produced in the Northern part of Côte d’Ivoire



Abstract
Due to its rapid ripening, mango is a tropical fruit that is highly perishable nature. In Côte d'Ivoire, the abundant seasonal production of mangoes leads to significant post-harvest losses each year. To limit these post-harvest losses and thereby contribute to the economic improvement of local producers, the processing of mangoes into puree would be a major challenge in making the mango industry more competitive. This research was therefore initiated with the aim of reducing post-harvest losses to improve the economic situation of local producers by transforming mango into puree. In practice, purees were produced from Kent mangoes stored for 6, 8, and 9 days. The pH, titratable acidity, and Brix degree of the different purees before and after pasteurization were then determined. The study found that the impact of pasteurization on the acidity and Brix degree of the puree depended on the storage time of the mangoes. As for pH, regardless of the storage time of the mangoes, its value was not significantly affected by pasteurization. Furthermore, the pH, acidity, and Brix degree of the puree increased significantly (p< 0.05) with increasing storage time of the mangoes. The purees produced from mangoes stored for 8 and 10 days showed Brix values ranging from 16.30 ± 0.13 to 22.09 ± 0.05 °B, which are higher than the minimum value of 13.5 °B recommended by the Codex Alimentarius for mango puree. These present results suggest that Kent variety mangoes stored for 8 to 10 days after being picked at the mature green stage would be suitable for producing the highest quality puree.
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1- Introduction 
Diet plays a crucial role in the proper functioning of the body. Most plant-based foods offer significant nutritional benefits for the human body. The consumption of fruits such as mangoes is considered a public health issue due to their high nutritional value (Kouassi, 2019; Mohamad, 2022; Bayissa and Abdulahi, 2023). This value, which is linked to their nutritional composition, varies according to species, variety, stage of ripeness, and the conditions under which the fruit is grown, stored, and preserved. This is the case with mangoes, which are known for their high antioxidant content, mainly vitamin C, with approximately 27 mg/100 g of fresh matter (Belem et al., 2017; Maldonado-Celis et al., 2019).
Côte d'Ivoire is the third largest supplier to the European market, behind Brazil and Peru, with around 14,000 tons exported per year. This country is also the leading African exporter of mangoes, far ahead of other West African countries. In fact, the country shipped more than 30,000 tons of mangoes to Europe in 2016 and 2017. Representing 4% of Côte d'Ivoire's GDP, mangoes are the country's third most exported fruit behind bananas and pineapples. Generating more than €10 million in revenue in the northern regions where it is grown, mangoes are a flagship product of Côte d'Ivoire. Exports have more than doubled in ten years and market prices have improved (Pugnet, 2018). However, 50% to 60% of production, which does not meet the quality requirements of these markets, is transported to large urban centers to be sold. Since mangoes are fragile and perishable, part of the production deteriorates at each stage of the chain, from production to the final recipient. These post-harvest losses limit the use of mangoes and cause huge losses of income for producers and exporters in Côte d'Ivoire. Indeed, approximately 40% of Côte d'Ivoire's mango production is lost due to fruit flies, disease, and the perishable nature of this fruit (FIRCA, 2014; Kouakou, 2024). Generally, agricultural raw materials undergo processing for reasons of preservation and value enhancement in line with developments in food technology. The processing of mangoes should reduce post-harvest losses and add value, while offering new avenues for exploitation with the aim of stimulating the competitiveness of the mango sector (Patil and al., 2025). In addition, processing fresh mangoes into puree could help to the reduction post-harvest losses, to the improvement of the income of local producers and the creation of small and medium-sized processing enterprises (FIRCA, 2014). It is in this context that a study was conducted on the effect of mango storage time and pasteurization on the physicochemical parameters of mango puree produced in the northern part of Côte d'Ivoire.

2- Materials and mathods
2-1- Plant material and chemical products
Mangoes (Mangifera indica L.) of the Kent variety (Figure 1) constitute the plant material used in this study. This variety, grown in Côte d'Ivoire, is exported to Europe by a company called SODIPEX SARL. This company specializes in the packaging and export of tropical fruits, particularly fresh mangoes. It collects mangoes from 107 orchards in the Poro region, capital Korhogo, located in northern Côte d'Ivoire, 635 km from the city of Abidjan and between 9°27 north latitude and 5°38 west longitude. It packages them in cartons at one of its two packaging stations in the industrial zone of the city of Korhogo. All other chemicals and reagents used were of analytical quality.
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[bookmark: _Toc82098320]

                                Figure 1: Mangoes of the “kent” variety.

2-2- Methods
2-2-1- Conservation of mangoes
As soon as the mango crates arrived at Station A, twenty (20) crates were randomly selected from a group of more than fifty crates. Five (5) pieces of fruit were taken from each crate and marked to identify them. A total of one hundred mangoes were selected at random, and the selected fruit were at approximately the same stage of ripeness. A batch of twenty-five (25) mangoes was placed in a basket with a lid, then stored at room temperature, away from the sun and humidity. On the 6 th, 8 th and 10 th days of storage, five (5) mangoes were taken for the preparation of the puree.
2-2-2- Preparation of the mango puree
The puree was prepared from mango pulp. First, five (05) mangoes were washed in tap water with a small amount of bleach, a hydro chlorinated disinfectant, and then rinsed in drinking water. Using a stainless-steel knife, the mango skins and pits were separated from the pulp, which was recovered and then cut into small portions. The pulp was then ground to a purée using a NASCO blender (Model BL1008A-CB, SOCIAM, Abidjan, Côte d'Ivoire). For the three batches intended for physicochemical analysis, the resulting puree was divided into two parts. One part was placed in sterile glass cans with lids, pasteurized in boiling water at 100 °C for 2 min, and then cooled to room temperature (Figure 2). The other part was packaged in the same way, without pasteurization. All puree samples were appropriately labeled and then stored at -18 °C in a freezer awaiting further processing.
.
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Figure 2: Packaging (left) and pasteurization (right) of mango puree


2-2-3- Physicochemical analysis of the puree
[bookmark: _Hlk205287329]The physicochemical analysis of the mango puree samples was carried out at the Biochemistry Laboratory of the Peleforo GON COULIBALY University (UPGC) in Korhogo. From the mango purees, the water (or dry matter), ash and fiber contents were determined by gravimetry, and the pH by potentiometry according to standard methods No. 925.09, 923.03, 984.04 and 981.12, respectively (AOAC, 1990). The water content was measured after drying in a vacuum oven (Model UFB 400, Memmert, Schwabach, Germany) at 105 °C until a constant mass was obtained. The ash content was quantified after incineration in a muffle furnace (Nabertherm, L5/11/B410 Model, Maximum Temperature of 1200 ºC, Bremen, Germany) at 550 °C until a white ash was obtained. The fiber content was estimated after acid hydrolysis followed by alkaline hydrolysis using sulphuric acid (2.04 N) and potassium hydroxide (1.78 N), respectively. The pH was measured using a pH meter (Model HI 8915, Hanna Instruments, Lingolsheim, France). The juice was extracted from the mango puree by centrifugation using a centrifuge (Model Z 300 K, Hermle Labor-technik, Wehingen, Germany), then filtered using filter paper. The filtrate obtained was homogenized before each sample was taken for measurements of titratable acidity and ascorbic acid and soluble dry extract (SDE) content. The titratable acidity, expressed as a percentage (%) of citric acid, was determined by acid-base titration according to standard method No. 942.15 using phenolphthalein (C20H14O4) as a colour indicator (AOAC, 1990). Ascorbic acid was quantified by titration using 2,6-dichlorophenol indophenol according to standard method No. 967.21 (AOAC, 1990). The result was expressed in mg/100 g of pulp. A digital handheld refractometer (PAL-1, ATAGO Co., Ltd., Tokyo, Japan) was used to measure the soluble dry extract (SDE) content, which was expressed in degrees Brix (°B) at room temperature. All measurements were performed in triplicate for each sample.
2-2-4- Statistical data analysis
The results of the physicochemical analysis were expressed as the mean ± standard deviation. For each parameter, comparisons between variables were determined by analysis of variance (ANOVA). When a significant difference was observed between variables, the analysis was followed by Turkey's Honestly Significant Difference (HSD) test. These statistical tests were performed using Statistica 7.1 software, and the significance threshold was set at p < 5%.
3- Results
3-1- Impact of heat treatment
3-1-1- Impact of heat treatment on puree produced from mangoes stored for 6 days
The water, ash, and fiber contents ranged from 74.94 ± 0.65 to 77.42 ± 0.81%; 0.45 ± 0.02 to 0.48 ± 0.02%; and 0.52 ± 0.01 to 0.66 ± 0.01%, respectively. The values for pH, acidity, ascorbic acid, and soluble dry extract (SDE) ranged from 3.86 ± 0.03 to 3.93 ± 0.03; 0.48 ± 0.01 to 0.54 ± 0.01%; from 50.03 ± 1.03 to 56.49 ± 1.61 mg/100g; and from 12.96 ± 0.09 to 15.00 ± 0.10 °B (Table 1). The statistical test revealed that heat treatment had no significant effect (p > 0.05) on the physicochemical parameters of sample 1. For sample 2, only the soluble dry extract value decreased significantly (p = 0.0041), from 13.30 to 12.96 °B after treatment. Regarding sample 3, the ascorbic acid and soluble dry extract values decreased significantly (p < 0.05), from 53.29 to 50.03 mg/100 g and from 15.00 to 13.10 °B, respectively, after treatment.
3-1-2- Impact of heat treatment on puree produced from mangoes stored for 8 days
The contents ranged from 72.95 ± 0.52 to 74.94 ± 0.78%; 0.42 ± 0.02 to 0.48 ± 0.02%; 0.59 ± 0.05 to 0.88 ± 0.02% for water, ash and fiber, respectively. The values for pH, acidity, ascorbic acid and soluble dry extract were between 3.95 ± 0.03 and 3.98 ± 0.03; 0.43 ± 0.02 and 0.46 ± 0.02%; 45.65 ± 0.90 and 50.40 ± 0.80 mg/100g; 16.30 ± 0.13 and 17.90 ± 0.14 °B, respectively (Table 2). The statistical test indicated that the heat treatment had no significant effect (p > 0.05) on the physicochemical parameters of sample 2. In sample 1, there was a significant decrease (p = 0.0474) in the water content, from 74.94 to 73.06% after treatment. For sample 3, only the soluble solids value significantly (p = 0.0080) decreased, from 17.90 to 17.40 °B after treatment.
3-1-3- Impact of heat treatment on puree produced from mangoes stored for 10 days
The water, ash and fiber contents ranged from 70.04 ± 1.06 to 72.82 ± 0.70%; 0.42 ± 0.02 to 0.46 ± 0.02%; and 0.64 ± 0.05 to 1.17 ± 0.03%, respectively. The values ranged from 4.21 ± 0.06 to 4.50 ± 0.06; 0.36 ± 0.02 to 0.41 ± 0.01%; 37.94 ± 1.06 to 44.89 ± 0.41 mg/100g; 18.40 ± 0.87 to 24.01 ± 0.04 °B, for pH, acidity, ascorbic acid content and soluble dry extract value, respectively. The statistical test showed that the physicochemical parameters of sample 2 were not significantly (p > 0.05) affected by heat treatment. For sample 1, only the soluble dry extract value decreased significantly (p = 0.0010), from 23.40 to 21.93 °B after treatment. In sample 3, the fiber content significantly (p = 0.0420) increased from 0.76 to 0.83% after treatment; while the values for ascorbic acid and soluble dry extract decreased significantly (p < 0.05), from 44.89 to 42.59 mg/100g and 24.01 to 22.09 °B respectively after treatment (Table 3).








[bookmark: _Toc83331879][bookmark: _Hlk205413471]Table 1: Physicochemical parameters of purees obtained from mango samples stored for 6 days
	Physicochemical parameters
	Sample 1
	Statistics
	Sample 2
	Statistics
	Sample 3
	Statistics

	
	PST
	PAT
	P
	PST
	PAT
	P
	PST
	PAT
	P

	[bookmark: _Hlk117952979]Moisture (%)
	77.42 ± 0.81
	76.20 ± 0.87
	0.1501
	77.29 ± 1.12
	76.99 ± 1.24
	0.7764
	76.42 ± 0.93
	74.94 ± 0.65
	0.0854

	Ash (%)
	0.48 ± 0.02
	0.45 ± 0.02
	0.0668
	0.48 ± 0.02
	0.47 ± 0.00
	0.6860
	0.47 ± 0.04
	0.46 ± 0.01
	0.5406

	Fiber (%)
	0.63 ± 0.02
	0.66 ± 0.01
	0.1024
	0.55 ± 0.03
	0.56 ± 0.03
	0.7713
	0.52 ± 0.01
	0.55 ± 0.02
	0.0502

	pH
	3.88 ± 0.03
	3.88 ± 0.06
	0.8698
	3.86 ± 0.03
	3.88 ± 0.05
	0.5896
	3.90 ± 0.02
	3.93 ± 0.03
	0.2420

	Titratable acidity (%)
	0.53 ± 0.02
	0.51 ± 0.03
	0.3552
	0.49 ± 0.02
	0.48 ± 0.01
	0.2746
	0.54 ± 0.01
	0.50 ± 0.03
	0.0705

	[bookmark: _Hlk117953530]Ascorbic acid (mg/100g)
	53.74 ± 0.98
	53.73 ± 2.61
	0.9953
	56.49 ± 1.61
	54.44 ± 1.37
	0.1681
	53.29 ± 1.04
	50.03 ± 1.03
	0.0183

	[bookmark: _Hlk117954467]Soluble dry extract (°B)
	13.11 ± 0.12
	12.97 ± 0.09
	0.1844
	13.30 ± 0.05
	12.96 ± 0.09
	[bookmark: _Hlk117954385]0.0041
	15.00 ± 0.10
	13.10 ± 0.05
	0.0001


[bookmark: _Toc83331880]The averages were compared using Student's t-test at p < 5% (comparison between unheated puree and heated puree per sample). PST: Puree obtained without heat treatment; PAT: Puree obtained after heat treatment (100 °C, 2 min), °B: Brix degree.
Table 2: Physicochemical parameters of purees obtained from mango samples stored for 8 days
	Physicochemical parameters
	Sample 1
	Statistics
	Sample 2
	Statistics
	Sample 3
	Statistics

	
	PST
	PAT
	P
	PST
	PAT
	P
	PST
	PAT
	P

	[bookmark: _Hlk117958011]Moisture (%)
	[bookmark: _Hlk117955827]74.94 ± 0.78
	73.06 ± 0.84
	0.0474
	74.14 ± 1.01
	74.08 ± 1.08
	0.9415
	73.41 ± 0.51
	[bookmark: _Hlk117955718]72.95 ± 0.52
	0.3360

	Ash (%)
	0.48 ± 0.02
	0.44 ± 0.02
	0.0514
	0.48 ± 0.02
	0.45 ± 0.01
	0.0647
	0.43 ± 0.04
	0.42 ± 0.02
	0.7090

	Fiber (%)
	0.87 ± 0.03
	0.88 ± 0.02
	0.4456
	0.61 ± 0.02
	0.62 ± 0.02
	0.40575
	0.59 ± 0.05
	0.61 ± 0.02
	0.1841

	pH
	3.97 ± 0.03
	3.97 ± 0.08
	1.0000
	3.95 ± 0.03
	3.95 ± 0.07
	0.9429
	3.96 ± 0.02
	3.98 ± 0.03
	0.4169

	Titratable acidity (%)
	0.45 ± 0.02
	0.43 ± 0.02
	0.3046
	0.46 ± 0.02
	0.45 ± 0.02
	0.5185
	0.46 ± 0.02
	0.43 ± 0.02
	0.1161

	Ascorbic acid (mg/100g)
	50.40 ± 0.80
	48.17 ± 2.04
	0.1520
	48.14 ± 1.69
	46.77 ± 1.16
	0.3111
	46.27 ± 0.68
	45.65 ± 0.90
	0.3918

	[bookmark: _Hlk117958738]Soluble dry extract
(°B)
	17.30 ± 0.09
	17.02 ± 0.85
	0.1232
	16.50 ± 0.13
	16.30 ± 0.13
	0.1377
	17.90 ± 0.14
	17.40 ± 0.11
	[bookmark: _Hlk117958440]0.0080


[bookmark: _Toc83331881]The averages were compared using Student's t-test at p < 5% (comparison between unheated puree and heated puree per sample). PST: Puree obtained without heat treatment; PAT: Puree obtained after heat treatment (100 °C, 2 min), °B: Brix degree.
[bookmark: _Hlk205413520]Table 3: Physicochemical parameters of purees obtained from mango samples stored for 10 days.
	Physicochemical parameters
	Sample 1
	Statistics
	Sample 2
	Statistics
	Sample 3 
	Statistiqs

	
	PST
	PAT
	P
	PST
	PAT
	P
	PST
	PAT
	P

	Moisture (%)
	72.82 ± 0.70
	72.69 ± 0.76
	  0.8415
	70.36 ± 1.08
	70.04 ± 1.06
	0.7338
	72.33 ± 0.50
	71.85 ± 0.47
	0.2863

	Ash (%)
	0.46 ± 0.02
	[bookmark: _Hlk117959781]0.42 ± 0.02
	0.0927
	0.44 ± 0.01
	0.43 ± 0.01
	0.2508
	0.43 ± 0.03
	0.42 ± 0.02
	0.5304

	[bookmark: _Hlk117967002]Fiber (%)
	1.11 ± 0.01
	[bookmark: _Hlk117962080]1.17 ± 0.03
	0.0548
	0.64 ± 0.05
	0.68 ± 0.01
	0.2275
	0.76 ± 0.04
	0.83 ± 0.02
	0.0420

	pH
	4.21 ± 0.06
	4.42 ± 0.09
	0.0594
	4.30 ± 0.04
	4.21 ± 0.10
	0.1970
	4.44 ± 0.04
	4.50 ± 0.06
	0.1710

	Titratable acid (%)
	0.38 ± 0.02
	0.38 ± 0.02
	1.0000
	0.38 ± 0.02
	0.36 ± 0.02
	0.3465
	0.41 ± 0.01
	0.40 ± 0.01
	0.4918

	[bookmark: _Hlk117967543]Ascorbic acid (mg/100g)
	39.80 ± 0.84
	[bookmark: _Hlk117962602]37.94 ± 1.06
	0.0747
	44.62 ± 1.50
	44.47 ± 1.21
	0.8973
	44.89 ± 0.41
	42.59 ± 0.98
	0.0197

	Soluble dry extract (°B)
	23.40 ± 0.26
	21.93 ± 0.13
	0.0010
	18.70 ± 0.48
	[bookmark: _Hlk117962859]18.40 ± 0.87
	0.1542
	[bookmark: _Hlk117962942]24.01 ± 0.04
	22.09 ± 0.05
	0.0001


The averages were compared using Student's t-test at p < 5% (comparison between unheated purée and heated puree per sample). PST: Puree obtained without heat treatment; PAT: Purée obtained after heat treatment (100 °C, 2 min), °B: Brix degree.
.








[bookmark: _Hlk205413956]3-2- Effect of mango storage time
3-2-1- Effect of mango storage time on purees obtained without heat treatment
The results of the physicochemical parameters of the purees obtained (without heat treatment) from mango samples stored for 6, 8 and 10 days are shown in Table 4. In all three samples, the increase in the storage time of the mangoes led to a significant decrease (p < 0.05) in the water content, acidity and ascorbic acid values of the puree. Indeed, after 6 to 10 days of storage, the water content of mangoes decreased from 77.42% to 72.82%, 77.29% to 70.36% and 76.42% to 72.33%; the acidity value decreased from 0.53 to 0.38%, 0.49 to 0.38% and 0.54 to 0.41%; the ascorbic acid value decreased from 53.74 to 39.80 mg/100g, 56.49 to 44.62 mg/100g and 53.29 to 44.89 mg/100g for samples 1, 2 and 3, respectively. However, the fiber content, pH values and soluble dry extract of the purée increased significantly (p < 0.05) with increasing storage time of the mangoes. In fact, from 6 to 10 days of mango storage, the fiber content increased from 0.63 to 1.11%, 0.55 to 0.64% and 0.52 to 0.76%; the pH value from 3.88 to 4.21, 3.86 to 4.30 and 3.90 to 4.44; the soluble dry extract value increased from 13.11 to 23.40 °B, 13.30 to 18.70 °B and 15.00 to 24.01 °B for samples 1, 2 and 3, respectively. Furthermore, the ash content of the purée was not significantly (p > 0.05) affected by the storage time of the mangoes for the three samples. The values ranged from 0.46 to 0.48%, 0.44 to 0.48%, and 0.43 to 0.47% for samples 1, 2, and 3, respectively.
3-2-2- Effect of mango storage time on purées obtained after heat treatment
The physicochemical parameters of the purées obtained (after heat treatment) from mango samples stored for 6, 8 and 10 days are summarized in Table 5. As with the previous results, the water content, acidity and ascorbic acid values of the puree decreased significantly (p < 0.05) with increasing storage time of the mangoes. In fact, from 6 to 10 days of mango storage, the water content decreased from 76.20 to 72.69%, 76.99 to 70.04% and 74.94 to 71.85%; the acidity value decreased from 0.51 to 0.38%, 0.48 to 0.36% and 0.50 to 0.40%; the ascorbic acid value decreased from 53.73 to 37.94 mg/100g, 54.44 to 44.47 mg/100g and 50.03 to 42.59 mg/100g for samples 1, 2 and 3, respectively. However, the increase in the shelf life of mangoes also led to a significant increase (p < 0.05) in fiber content, pH values and soluble dry extract in the purée for all three samples. In fact, after storing mangoes for 6 to 10 days, the fibre content increased from 0.66 to 1.17%, 0.56 to 0.68% and 0.55 to 0.83%; the pH value increased from 3.88 to 4.42, 3.88 to 4.21 and 3.93 to 4.50; the soluble dry extract value increased from 12.97 to 21.93 °B, 12.96 to 18.40 °B and 13.10 to 22.09 °B for samples 1, 2 and 3, respectively. In addition, the ash content of the puree was not significantly (p < 0.05) influenced by the storage time of the mangoes for the three samples. The values ranged from 0.42 to 0.45%, 0.43 to 0.47%, and 0.42 to 0.46% for samples 1, 2, and 3, respectively. 
Thus, the purees obtained before heat treatment and those obtained after heat treatment were similarly affected by the storage time of the mangoes.





















[bookmark: _Hlk205414051][bookmark: _Hlk117968972]Table 4: Physicochemical parameters of purees obtained (without heat treatment) from mango samples stored for 6, 8 and 10 days

	Physicochemical parameters
	Sample 1
	Sample 2
	Sample 3

	
	6 days
	8 days
	10 days
	6 days
	8 days
	10 days
	6 days
	8 days
	10 days

	[bookmark: _Hlk117971006]Moisture (%)
	77.42 ± 0.81a
	74.94 ± 0.78b
	72.82 ± 0.70c
	77.29 ± 1.12a
	74.14 ± 1.01b
	70.36 ± 1.08c
	76.42 ± 0.93a
	73.41 ± 0.51b
	72.33 ± 0.50b

	[bookmark: _Hlk117975071][bookmark: _Hlk117975497]Ash (%)
	0.48 ± 0.02 a
	0.48 ± 0.02 a
	0.46 ± 0.02 a
	0.48 ± 0.02 a
	0.48 ± 0.02 a
	0.44 ± 0.01 a
	0.47 ± 0.04 a
	0.43 ± 0.04 a
	0.43 ± 0.03 a

	Fiber (%)
	0.63 ± 0.02c
	0.87 ± 0.03b
	1.11 ± 0.01a
	0.55 ± 0.03 c
	0.61 ± 0.02 b
	0.64 ± 0.05 a
	0.52 ± 0.01c
	0.59 ± 0.05b
	0.76 ± 0.04a

	[bookmark: _Hlk117973907]pH
	3.88 ± 0.03b
	3.97 ± 0.03b
	4.21 ± 0.06a
	3.86 ± 0.03c
	3.95 ± 0.03b
	4.30 ± 0.04a
	3.90 ± 0.02b
	3.96 ± 0.02b
	4.44 ± 0.04a

	[bookmark: _Hlk117971302]Titratable acidity (%)
	0.53 ± 0.02a
	0.45 ± 0.02b
	0.38 ± 0.02c
	0.49 ± 0.02a
	0.46 ± 0.02a
	0.38 ± 0.02b
	0.54 ± 0.01a
	0.46 ± 0.02b
	0.41 ± 0.01c

	[bookmark: _Hlk117971566]Ascorbic acid (mg/100g)
	53.74 ± 0.98a
	50.40 ± 0.80b
	39.80 ± 0.84c
	56.49 ± 1.61a
	48.14 ± 1.69b
	44.62 ± 1.50b
	53.29 ± 1.04a
	46.27 ± 0.68b
	44.89 ± 0.41b

	[bookmark: _Hlk117974114]Soluble dry extract (°B)
	13.11 ± 0.12c
	17.30 ± 0.09b
	23.40 ± 0.26a
	13.30 ± 0.05c
	16.50 ± 0.13b
	18.70 ± 0.48a
	15.00 ± 0.10c
	17.90 ± 0.14b
	24.01 ± 0.04a


† Different letters (a–c) indicate significantly different means based on Turkey's HSD test at p < 5% (comparison between the three storage times for each sample).










[bookmark: _Hlk205414095]Table 5: Physicochemical parameters of the purees obtained (after heat treatment) from mango samples stored for 6, 8 and 10 days

	Pysicochemical parameters
	Sample 1
	Sample 2
	Sample 3

	
	6 days
	8 days
	10 days
	6 days
	8 days
	10 days
	6 days
	8 days
	10 days

	[bookmark: _Hlk118058499]Moisture (%)
	76.20 ± 0.87a
	73.06 ± 0.84b
	72.69 ± 0.76b
	76.99 ± 1.24a
	74.08 ± 1.08b
	70.04 ± 1.06c
	74.94 ± 0.65a
	72.95 ± 0.52b
	71.85 ± 0.47b

	Ash (%)
	0.45 ± 0.02 a
	0.44 ± 0.02 a
	0.42 ± 0.02 a
	0.47 ± 0.00a
	0.45 ± 0.01 a
	0.43 ± 0.01 a
	0.46 ± 0.01 a
	0.42 ± 0.02 a
	0.42 ± 0.02 a

	Fiber (%)
	0.66 ± 0.01c
	0.88 ± 0.02b
	1.17 ± 0.03a
	0.56 ± 0.03b
	0.62 ± 0.02a
	0.68 ± 0.01a
	0.55 ± 0.02b
	0.61 ± 0.02b
	0.83 ± 0.02a

	pH
	3.88 ± 0.06b
	3.97 ± 0.08b
	4.42 ± 0.09a
	3.88 ± 0.05b
	3.95 ± 0.07b
	4.21 ± 0.10a
	3.93 ± 0.03b
	3.98 ± 0.03b
	4.50 ± 0.06a

	[bookmark: _Hlk118058805]Titratable acidity (%)
	0.51 ± 0.03a
	0.43 ± 0.02b
	0.38 ± 0.02b
	0.48 ± 0.01a
	0.45 ± 0.02a
	0.36 ± 0.02b
	0.50 ± 0.03a
	0.43 ± 0.02b
	0.40 ± 0.01b

	[bookmark: _Hlk118059463]Ascorbic acid (mg/100g)
	53.73 ± 2.61a
	48.17 ± 2.04b
	37.94 ± 1.06c
	54.44 ± 1.37a
	46.77 ± 1.16b
	44.47 ± 1.21b
	50.03 ± 1.03a
	45.65 ± 0.90b
	42.59 ± 0.98c

	Soluble dry extract (°B)
	12.97 ± 0.09c
	17.02 ± 0.85b
	21.93 ± 0.13a
	12.96 ± 0.09c
	16.30 ± 0.13b
	18.40 ± 0.87a
	13.10 ± 0.05c
	17.40 ± 0.11b
	22.09 ± 0.05a


† Different letters (a–c) indicate significantly different means based on Turkey's HSD test at p < 5% (comparison between the three storage times per sample).










4- [bookmark: _Hlk205414189]Discussion 

The results of the study made it possible to assess the impact of pasteurization on the physicochemical properties of the puree produced and then the effect of the shelf life of mangoes on the physicochemical properties. The results obtained from mangoes stored for 6, 8 and 10 days revealed that pasteurization had no significant effect (p > 0.05) on pH. The values varied before and after pasteurization from 3.86 ± 0.03 to 3.93 ± 0.03 for the pH of mango purée stored for 6 days. The values then varied from 3.95 ± 0.03 to 3.98 ± 0.03 for the pH of mango purée stored for 8 days. Finally, the pH values ranged from 4.21 ± 0.06 to 4.50 ± 0.26 for mango puree stored for 10 days. It should be noted here that the pH values of all mango purees produced are in the acidic pH range and are therefore desirable for inhibiting bacterial growth. However, the pH values of the purees obtained before heat treatment and those obtained after heat treatment increased significantly (p < 0.05) with increasing storage time of the mangoes. According to Medhin (2023), an increase in pH in the case of heat-treated mango puree could be due to the loss of organic acids, which caused a decrease in acid content and thus increased the pH value of the mango puree. The results obtained are consistent with those of Riu-Aumatell et al. (2004), who reported pH values between 3.56 and 3.91% for pear nectars. Furthermore, Sulieman et al. (2009) recorded a pH value of 4.1 for orange nectar.
Pasteurization had no significant effect on acidity (p > 0.05). The values ranged from 0.48 ± 0.01 to 0.54 ± 0.01% for mango puree stored for 6 days. The values then ranged from 0.43 ± 0.02 to 0.46 ± 0.02% for the acidity of mango puree stored for 8 days. The values ranged from 0.36 ± 0.02 to 0.41 ± 0.01% for the acidity of mango puree stored for 10 days. However, increasing the storage time of mangoes led to a significant decrease (p < 0.05) in the acidity values of mango puree. This finding could be the result of citric acid degradation or acid hydrolysis of polysaccharides during the heat treatment of fruit products and the sensitivity of citric acid to thermal destruction. The present results are similar with those reported by Aslanova et al. (2010), who recorded values of 0.218 and 0.504 for strawberry, cherry and apricot jams, respectively.
Regarding the Brix degree, it should be noted that this is an important technological parameter in fruit purees. The increase in the shelf life of mangoes led to a significant increase (p < 0.05) in the soluble dry extract (SDE) content of the puree in all three samples. The soluble dry extract values ranged from 12.97 to 21.93 °B, 12.96 to 18.40 °B and 13.10 to 22.09 °B for samples 1, 2 and 3, respectively. In addition, the purees produced from mangoes stored for 8 and 10 days showed soluble dry extract values between 16.30 ± 0.13 and 22.09 ± 0.05 °B, which are higher than the minimum value of 13.5 °B recommended by the Codex Alimentarius for mango puree. These high soluble dry extract values could be an advantage, as the puree produced would be perceived as intense and could therefore be sold at a higher price.
The present results, based on mangoes stored for 6, 8 and 10 days, revealed that pasteurization had no significant effect (p > 0.05) on water content. The different proportions fluctuated before and after pasteurization from 74.94 ± 0.65 to 77.42 ± 0.81%, from 72.95 ± 0.52 to 74.94 ± 0.78% and from 70.04 ± 1.06 to 72.82 ± 0.70% for the water content of mango purees stored for 6, 8 and 10 days, respectively. Nevertheless, the water content of the mango puree decreased significantly (p < 0.05) with increasing storage time of mangoes. In fact, this decrease in the water content of the mango puree could be attributed to slight evaporation of water during heat treatment (Medhin, 2023).
Regarding ascorbic acid, pasteurization had a significant effect (p < 0.05) on ascorbic acid in sample 3. The ascorbic acid values decreased from 53.29 to 50.03 mg/100g and from 44.89 to 42.59 mg/100g after treatment for mangoes stored for 6 and 10 days, respectively. Moreover, the increase in the shelf life of mangoes also led to a significant decrease (p < 0.05) in the ascorbic acid values of the mango puree in all three samples. According to Preeti et al. (2017), ascorbic acid losses are likely due to the instability of vitamin C at high temperatures on the one hand, and on the other hand to the storage time of mangoes due to auto-oxidation and the effect of light.










5- Conclusion
This study found that the impact of pasteurization on the acidity and soluble dry extract of the purée depended on the storage time of the mangoes. The acidity of the purée was only affected by mangoes stored for 8 days, while its soluble dry extract was affected by mangoes stored for 6 and 10 days. As for pH, regardless of the storage time of the mangoes, its value was not significantly affected by pasteurization. Furthermore, these three physicochemical parameters (pH, acidity and soluble dry extract) of the purée increased significantly (p < 0.05) with the increase in the storage time of the mangoes. The purees produced from mangoes stored for 8 and 10 days showed soluble dry extract values between 16.30 ± 0.13 and 22.09 ± 0.05 °B, higher than the minimum value of 13.5 °B recommended by the Codex Alimentarius for mango puree. The puree produced from mangoes stored for 6 days had a soluble dry extract value ranging from 12.96 ± 0.09 to 13.10 ± 0.05 °B, which was lower than the minimum value recommended by the Codex Alimentarius. These results suggest that Kent mangoes, stored for 8 to 10 days after being picked at physiological maturity, would be suitable for producing the highest quality purée.
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