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ABSTRACT 
 

The physiological stage of mango maturity at harvest affects fruit quality at the time it is 

commercialized. The objective assessment of the mango maturity stage at harvest remains a challenge 

because of the multiple interactions between the visual aspect, the physicochemical composition, and 

the morphology of the fruit. This study aims to quantify the optimal harvest date to guarantee the 

maturity and quality of mango cv. „Kent‟. In this study, which took place in Korhogo in northern Côte 

d‟Ivoire, the maturity stage and the quality of fruits were measured on 240 Kent mangoes harvested at 

four different harvest dates (90, 95, 100, and 105 days after flowering). A morphological, physical, and 

chemical characterization (length, width, mass, soluble sugar content, dry matter, skin appearance, and 

mass loss) was carried out at each date on 30 fruits at harvest and 30 fruits after ripening at room 

temperature. The number of days necessary for ripening was quantified. The results showed that the 

optimal harvest date is 100 days after flowering for Kent mangoes in Côte d‟Ivoire. Mangoes harvested 

at this date developed better organoleptic characteristics (less wrinkled skin, lower mass losses, and a 

shorter ripening time). Assessment of the harvest date, guaranteeing better ripening of the fruit, is of 

utmost importance for organizing harvests in the mango sectors in West Africa, and especially in Côte 

d‟Ivoire. 
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1 Introduction  

Mango (Mangifera indica L.), the 5
th

 most cultivated fruit in 

the world, is produced in large quantity in Côte d‟Ivoire, the 

leading African mango exporting country and the 3
rd

 

worldwide supplier of the European market (Kouamé et al., 

2020). West Africa, a major supplier of the European market 

with 10.8% of the worldwide production, has experienced the 

greatest increase rate of mango production worldwide over this 

last decade (Mitra, 2016). The demand of mango is 

continuously increasing on export markets because of its 

attractive appearance and its organoleptic, energy, and 

nutritional qualities (Abu et al., 2021). Moreover, due to its 

high content in vitamins C and A, mango fruit contributes to 

limiting vitamin A deficiency also (Cortés et al., 2016). Moreover, 

since mangoes are produced during the hunger gap period, they are 

of critical importance for food safety in sub-Saharan countries 

(Parrot et al., 2018). 

Despite all of these advantages, the development of the mango 

trade faced technical obstacles linked to the perishable nature of 

the fruit and the difficulty of objectively assessing the 

physiological maturity stage at harvest, of utmost importance for a 

climacteric fruit like mango (Nordey et al., 2019). The taste, the 

physical appearance, the chemical composition (soluble sugar 

content (SSC), dry matter (DM), titratable acidity (TA), etc.), and 

the post-harvest conservation time of mangoes depend on their 

level of maturity at harvest (Ibrahima et al., 2020; Diop et al., 

2021). Fruits harvested before maturity do not ripen uniformly, 

even for fruits from the same tree and/or orchard, and may have 

wrinkled skin or variable total SSC (Nordey et al, 2016; Abu et al., 

2021). Moreover, the level of physiological maturity in mango 

fruits at harvest influences their suitability for transport, 

conservation, ripening and, consequently, the final quality of the 

fruits proposed to consumers (Brecht, 2020; Farina et al., 2020; 

Bender et al., 2021). Not even ethylene and acetylene treatments of 

immature fruits will allow them to reach complete maturation with 

a satisfactory taste and aroma (Cissé et al., 2020). On the other 

hand, fruits harvested at a late stage of maturity incur shorter 

conservation times and a greater sensitivity to disease (Farina et 

al., 2020).  

Overall, external morphological criteria such as fruit size, skin 

color, shoulder growth, and fruit shape help to estimate the 

maturity stage of the harvest of mango trees (Brecht, 2020). Other 

attempts have been made to establish a maturity index for mango 

in terms of density and firmness, but the inconsistency of these 

parameters and the diversity of mango cultivars limits its use as a 

criterion to predict maturity (Subedi et al., 2007). Further, certain 

chemical parameters such as SSC, TA, starch, phenolic 

compounds, carotenoids, and DM content have also been used 

together with morphological criteria to quantify fruit maturity 

(Nambi et al., 2017; Abu et al., 2021). Generally speaking, an SSC 

of over 8% and acidity of approximately 1% are indices that can be 

used to assess mango maturity (Subedi et al., 2007). However, 

most of them are of a chemical or physiological nature and must be 

determined in a technical laboratory with the destruction of the 

fruit. Many studies have been carried out to design tools that 

quantify fruit maturity and quality using non-destructive optical or 

physical methods (Nordey et al., 2019). 

In this context, limited informations are available on the effect of 

harvest date on mango quality and ripening have been carried out 

in West Africa. At present, few reliable and non-destructive 

methods exist to evaluate the degree of maturity of mangoes in the 

field (Raghavendra et al., 2021). Till today, in view of the increase 

in production and the number of fruits rejected at harvest due to 

immaturity, the development of reliable and adaptable tools to 

estimate the optimal fruit harvest date is key to organize harvests 

in the mango sectors in West Africa, and especially in Côte 

d‟Ivoire. 

The difficulty of assessing the stage of physiological maturity 

at harvest for a climacteric fruit such as mango led to this 

study. The main objective of this study was to study the 

relationships between the physicochemical parameters (DM, 

SSC, etc.) and the harvest date of mangoes cv. „Kent‟ in 

northern Côte d‟Ivoire. This cultivar is the most popular mango 

cultivars intended for export because of its appealing color and, 

above all, its non-fibrous pulp.   

2 Materials and Methods 

2.1 Study area 

The experiment was carried out from January to May 2019 in a 

mango orchard on farmland in Lavononkaha (09°38‟N and 

5°56‟O), 8 km from Korhogo, the seat of the Poro region, in 

northern Côte d‟Ivoire (Figure 1). The orchard, which covers an 

area of 10 ha, is located at an altitude of 336 meters.  Kent 

mangoes are the most commonly grown in the orchard.  The 

orchard is a fairly well-structured export orchard, and the trees are 

planted in rows with a spacing of 10 m x 10 m (100trees. ha
-1

). The 

orchard is surrounded by a cashew tree hedge and benefits from 

sanitary maintenance against fruit flies, bacteriosis, and 

anthracnose. Neither irrigation nor fertilization is used in the 

orchard, and flowers/fruits are not removed.  The climate in the 

region is of the Sudanese type with two seasons: a dry season from 

November to April, and a rainy season from May to October. 

Annual average rainfall is 1400 mm in a wet year, and 1000 mm in 

a dry year. The natural vegetation consists of wooded savannah. 

The soils are ferrolitic, moderately to highly desaturated (Djaha et 

al., 2014). 
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2.2 Fruit sampling 

To determine the harvest date of the fruits, the opening date of the 

last flower (terminal flower) of 1645 inflorescences was recorded 

at random in the crown and at ground level on 15 mango trees in 

January 2019. Because of the natural physiological decline of the 

mango tree and very low rate of fruit set of hermaphrodite flowers, 

240 fruits obtained from these 1645 inflorescences were harvested 

during the following mango season in April 2019 at 90, 95, 100, 

and 105 days after the opening of the terminal flower (60 fruits per 

date). The mangoes harvested at less than 90 days after flowering, 

are generally immature, and the time between flowering and fruit 

maturity is from 3 to 6 months depending on the variety and the 

climatic conditions (Mukherjee & Litz, 2009). Batches of 60 

fruits thus harvested at each date were sent to the CNRA 

laboratory in Lataha for morphological and physicochemical 

analyses.  Measurements and observations were directly made 

at harvest on half of these fruits. The other half was kept in a 

well-ventilated room (room temperature: 28.8 ± 1.2°C) at the 

Lataha station, out of direct sunlight for ripening, until the 

fruits had a reddish-yellow skin color (Figure 2; IIC scale: 

International Import Company). The mangoes sampled were 

individually treated in each batch, and all 60 fruits were 

measured. 

2.3 Morpho-physical measurements made on fruits 

2.3.1 Fruit morphology 

The variables considered for the assessment of fruit morphology 

were length, width, circumference, and fruit mass (Figure 3A). 

These measurements were carried out using a sliding caliper 

(Model: Vernier Caliper; precision: 0.02 mm), and total fruit mass 

was measured using a precision scale (Model: PPS2102C; 

precision: 0.01g). 

2.3.2 Fruit volume 

The cylinder approximation analysis method was used in this study 

to estimate mango volume.  The volume was determined by 

considering the fruit as a cylinder, as can be seen in Figure 3B 

(Sa‟ad et al., 2015). Thus, the volume and the specific gravity of 

the fruit were assessed using Equations 1and 2, respectively. 

2.3.3 Fruit density measured by flotation test 

A flotation test was carried out on each fruit (Figure 3C). This test 

consisted of plunging each mango into a tank and observing 

whether it sank or floated.  The density of each fruit was calculated 

according to Equation 3. 

 

Figure 1 Systematic representation of the study site 

 

 
Figure 2 Scale for assessing skin color of Kent mango 
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(Eq. 1)  V  cm3 = πr2h 

where: 

V = estimated mango volume 

r = radius   h = height 

(Eq. 2)  ρ(g/cm3) =
m

V
 

where: 

𝜌 = mango specific gravity 

V = estimated mango volume 

𝑚 = mango mass 

(Eq. 3)  d =
ρ

ρeau
 

where: 

𝑑 = mango density 

ρ = mango specific gravity 

ρeau = specific gravity of water 

2.4 Stored batches: ripening time, mass loss rate and 

appearance of fruit skin  

Ripening time (in days) was observed for each batch stored at 

room temperature (28.8 ± 1.2°C) as of the harvest date until the 

fruits turned yellow to yellow-orange and their pulp began to 

soften (Figure 4). The average ripening time was observed for the 

first ripe fruit and the last ripe fruit of the batch, with ripening 

periods corresponding to each fruit.  The mass of each fruit was 

determined before and after ripening using a precision scale. The 

mass-loss rate was calculated according to Equation 4.  The 

wrinkled or normal appearance of the fruit skin was assessed by 

observation at the end of ripening. 

(Eq. 4)  Pm (%) =
m i−m f

m i
 x 100  

where: 

P𝑚 =  mass loss 

𝑚𝑖  = fruit mass at harvest 

𝑚𝑓  = fruit mass after ripening 

2.6 Physicochemical fruit measurements  

2.6.1 Soluble sugar content at harvest and after ripening 

Soluble sugar content was estimated in degrees Brix with a 

benchtop refractometer (Atago RX-5000; precision: 0.01%). The 

mango was placed with its back shoulder towards the operator, and 

a longitudinal cut was made just next to the pit on the right side, 

 
Figure 3 Morpho-physical fruit measurements. (A) fruit size; (B) fruit volume; and (C) fruit density 

 

 
Figure 4 (A) Fruits exposed to room temperature; (B) Ripe fruits. 
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from the level of the stalk to the apex. Using a small knife, the 

entire content of the pulp of the two mango parts was carefully 

scraped to obtain a paste representative of all of the pulp. The paste 

obtained was pressed in a little piece of white fabric and the degree 

Brix was directly measured on 2 to 3 drops of juice on the 

refractometer prism. Three measurements were made for each 

mango.    

2.6.2 Dry matter content at harvest and after ripening 

The fruit was peeled and cut into longitudinal slices over its entire 

length, in such a way as to represent the fruit in its entirety.  These 

slices were cut into small cubes and mixed well, from this 20 to 30 

g of this pulp were then removed, weighed, and dried in an oven in 

aluminum foil (75°C) for 3 days. Dry matter content was 

calculated using Equation 5. 

(Eq. 5)  DM  % =
m f−ma

me
 𝑋 100  

where: 

DM = dry matter content 

mf  = final mass obtained after drying, i.e., the mass of the 

aluminum foil and the mass of the heated sample (in g) 

ma  = mass of the aluminum foil (in g) 

me  = mass of the fresh sample placed in the aluminum foil before 

drying (in g) 

2.7 Statistical analyses 

An analysis of variance (ANOVA) was carried out to test the 

significance (at the 0.05 threshold) of the effect of harvest date on 

each of the morphological and physicochemical parameters. The 

Student-Newman-Keuls (SNK) comparison test was used to 

compare the means between the harvest dates.  Statistical analyses 

were carried out using Statistica software, version 7.1.  

3 Results 

3.1 Morphological and physical characterization of the fruits  

Except for specific gravity, fruits harvested at 100 days after 

flowering registered the highest average values, and fruits 

harvested at 90 days after flowering registered the lowest values 

for the set of parameters measured (Table 1). As a matter of fact, 

mass (mi: at harvest; and mf: after-ripening), length, and 

circumference do not differ for mangoes harvested at 95, 100, and 

105 after flowering. However, these parameters are significantly 

lower (p ˂ 0.05) for mangoes harvested at 90 days after flowering. 

Thus, the average mass at harvest was 470.27 ± 29.08 g for mangoes 

harvested at 90 days, whereas that of mangoes harvested at 95, 100, 

and 105 days after flowering was 557.93 ± 20.62g. The average 

length of fruit at harvest was 10.11 ± 1.34 cm at 90 days, and 10.99 

± 0.89 cm for mangoes harvested at 95, 100, and 105 days after 

flowering. The average circumference of the fruits was 28.38 ± 

2.46 cm at 90 days, whereas it was 30.61 ± 2.19 cm for mangoes 

harvested at 95, 100, and 105 days after flowering. The volume 

and the width do not differ for mangoes harvested at 95 and 105 

days after flowering. Nevertheless, these parameters were 

significantly lower (p ˂ 0.05) for mangoes harvested at 90 days, 

and higher for mangoes harvested at 100 days after flowering. 

Consequently, the average volume and the average width of fruits 

at harvest was 353.91 ± 19.72 cm
3 

and 9.3 ± 0.88 cm, respectively, 

for mangoes harvested at 90 days after flowering, whereas they 

were 401.44 ± 15.32 cm
3 

and 9.59 ± 0.68 cm, respectively, for 

mangoes harvested at 95 and 105 days after flowering. The 

average volume and the average width of the fruits at harvest were 

428.58 ± 14.40 cm
3 

and 9.87 ± 0.65 cm, respectively, for 

mangoes harvested at 100 days after flowering. The average 

specific gravity at harvest did not significantly differ for the four 

harvest dates. The average value obtained for these four dates 

was 1.36 ± 0.16 g/cm
3
. 

3.2 Flotation test, density and fruit appearance 

The results of the flotation test on fruit appearance at harvest are 

presented in figure 5. Overall, the number of floating and wrinkled 

fruits decreases with the length of the harvest date. At 90 days after 

flowering, 26 fruits out of 30 floated on the water, whereas only 15 

and 17 fruits out of 30 floated at 100 and 105 days after flowering, 

respectively. As for fruit appearance during ripening storage, the 

number of wrinkled fruits during ripening increased from 13 to 30 

at 90 days, and 1 wrinkled fruit out of 30 at 105 days after 

flowering. Results revealed that the density does not significantly 

differ for the four harvest dates (p > 0.05). 

 

Figure 5 Number of floating and wrinkled fruits as a function 

of harvest date 
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3.3 Ripening time and weight loss of fruits 

Ripening time and weight loss of fruits as a function of their 

harvest date are presented in Figures 6 and 7. Results revealed that 

ripening time and mass loss decrease continuously with the length 

of the harvest date of the fruits. The onset of ripening of the 

harvested fruits at 90 days after flowering lasts for an average of 

15 days, and then progressively decreases, reaching 10 days at 105 

days after flowering. As for mass loss, mangoes assessed at 

different harvest dates showed a wide range of variability (p ˂ 0.05 

with p = 0.01). Fruits harvested at 90days (14.05 ± 8.57%) and at 

95 days (12.60 ± 5.43%) after flowering lost more mass than the 

fruits harvested at 100 days (10.04 ± 1.64%)  and at 105 days (9.60 

± 2.17%) after flowering. 

3.4 Physicochemical characterization of fruits 

By determining the physicochemical parameters such as the degree 

Brix and the dry matter of the mango pulp, we were able to assess 

the physicochemical quality of the mangoes as a function of the 

harvest date of the fruits (Table 2). In general, the degrees Brix at 

harvest (Brix 1), indicating the sugar content of the fruits, revealed 

Table 1 Morphological and physical characteristics of fruits 

Variables/Harvest date (day) 90 95 100 105 F p 

mi (g) 470.27 ± 29.08a 542.00 ± 21.25b 572.46 ± 20.27b 557.93 ± 20.62b 3.85 0.01 

mf (g) 394.7 ± 17.20a 472.23 ± 17.92b 514.76 ± 17.99b 504.36 ± 18.73b 9.13 0.01 

Volume (cm
3
) 353.91 ± 19.72a 397.62 ± 15.66ab 428.58 ± 14.40b 405.27 ± 14.99ab 3.65 0.01 

ρ (g/cm
3
) 1.37 ± 0.39a 1.36 ± 0.09a 1.33 ± 0.08a 1.38 ± 0.09a 0.24 0.86 

Length (cm) 10.11 ± 1.34a 10.99 ± 1.02b 11.09 ± 0.78b 10.91 ± 0.87b 5.67 0.01 

Width (cm) 9.3 ± 0.88a 9.52 ± 0.67ab 9.87 ± 0.65b 9.66 ± 0.69ab 3.24 0.02 

Circ. (cm) 28.38 ± 2.46a 30.02 ± 2.13b 31.01 ± 2.17b 30.80 ± 2.29b 8.30 0.01 

Mean ± SE value followed by the different letter in the same vertical column are significantly different according to the Student-

Newman-Keuls test (P = 0.05) 

 

 

       
Figure 6 Average fruit ripening time as a function of harvest 

date 

 

Figure 7 Average fruit weight loss as a function of harvest date 

Different letters indicate statistically significant difference 

(Student-Newman-Keuls test, P = 0.05) 

 

 

Table 2 Physicochemical characteristics of mango pulp 

Variables/Harvest date (day) 90 95 100 105 F p 

Brix 1(%) 8.67 ± 0.79a 9.06 ± 0.91a 9.11 ± 0.98a 9.13 ± 0.97a 1.69 0.17 

Brix 2 (%) 16.55 ± 1.39a 17.85 ± 1.24b 18.77 ± 1.85c 19.82 ± 0.99d 29.22 0.01 

DM 1 (%) 17.20 ± 1.27a 17.34 ± 1.34a 19.10 ± 0.93b 18.54 ± 2.88b 8.13 0.01 

DM 2 (%) 17.25  ± 1.33a 19.50  ± 1.49b 20.36  ± 1.92c 20.80  ± 1.26c 32.22 0.01 

Mean ± SE value followed by the different letter in the same vertical column are significantly different according to the Student-

Newman-Keuls test (P = 0.05) 
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a slight, non-significant increase (p > 0.05 where p = 0.17), from 

8.67 ± 0.79%  to 9.13 ± 0.97% on average, at 90 and 105 days after 

flowering, respectively. After fruit ripening, significantly different 

Brix averages (Brix 2) were observed from one harvest date to 

another: Brix increased from 16.55 ± 1.39% at 90 days after 

flowering, to 19.82 ± 0.99% at 105 days after flowering, 

respectively. 

As for the dry matter content at harvest (DM1) and after fruit 

ripening (DM2), significant differences were observed for the four 

harvest dates studied (p < 0.05). For the dry matter at harvest, the 

values were 17.20 ± 1.27%, 17.34 ± 1.34%, 19.10 ± 0.93%, and 

8.54 ± 2.88%, respectively, for fruits harvested at 90, 95, 100, and 

105 days after flowering. The values for dry matter after ripening 

were 17.25 ± 1.33%, 19.50 ± 1.49%, 20.36 ± 1.92%, and 20.80 ± 

1.26%, respectively, for fruits harvested at 90, 95, 100, and 105 

days after flowering. 

4 Discussion 

4.1 Morphological and physical evolution of the fruits  

Fruits harvested at 100 days after flowering registered higher 

average values as compared to the fruits harvested at 90 days after 

flowering. This variability shows that mangoes did not have the 

same level of maturity and growth rate at harvest. These results 

could be explained by the consequences of competition between 

fruits for assimilates such as carbon and nitrogen (Ngoa et al., 

2021). Indeed, the volume and mass of the fruit increase with the 

amount of available assimilate. Consequently, the final mass and 

composition of the fruit depending on the availability of carbon 

and nitrogen, which depend on the photosynthetic functioning of 

the leaves, the number of fruits, and, especially the fruit load that 

leads to competition between fruits for assimilates (Sun et al., 

2021; Wen et al., 2021). In our case study, the variability observed 

could be because mangoes harvested from 100 days after flowering 

benefited from slightly more carbon and nitrogen. This is 

explained by the decrease of the fruit load which leads to 

competition between fruits. 

For mango density, we observed almost identical values for the 

four harvest dates presented (1.33 ± 0.08 g/cm
3 

at 100 days to 

1.38 ± 0.09 g/cm
3 

at 105 days). These values are comparable to 

those of 0.99 ± 0.030 g/cm
3 

to 1.12 ± 1.02 g/cm
3
observed by 

Passannet et al. (2018) in the study of the variability of the 

physical characteristics of cultivated mangoes (Smith, Kent, 

Keitt, Palmer, Valencia, etc.) in Tchad. This low density of 

mangoes could enable fruits to float and facilitate their large-

scale cleaning in tanks (Diakabana et al., 2013). Thus, fruit 

density, measured at the mature green stage, could be useful for 

the fresh fruit sector for grading or sorting mangoes early in the 

supply chain. 

4.2 Skin appearance, mass loss and ripening time  

Results showed that the onset of fruit ripening extends over 15 

days when the fruits are harvested at 90 days after flowering, and 

over 10 days when the fruits are harvested at 105 days. These 

values are comparable to those found by Abu et al. (2020) for Kent 

mangoes in Ghana. They observed a ripening time of 10 days for 

'Kent' harvested at the physiological maturity stage. They pointed 

out that the differences in ripening time between fruits could be 

due to their physiological ripening periods. In the case of 

climacteric fruit, such as mango, the fruit requires a ripening 

period of generally 8 to 10 days at about 25°C before it reaches the 

desired taste and texture at the time of consumption. This ripening 

time interval was observed in mangoes harvested at 100 and 105 

after flowering in our case study. The mass loss also varied from 

14.05% at 90 days, to 9.60% at 105 days after flowering, showing 

that the fruit mass loss decreases in proportion with the duration of 

the flowering-harvest interval.  

Moreover, results revealed that the number of wrinkled fruits 

decreased with the duration of the flowering-harvest interval 

(going from 13 wrinkled fruits out of 30 at 90 days, to 1 wrinkled 

fruit out of 30 at 105 days after flowering). The considerable mass 

loss and the high proportion of wrinkled fruits observed for the 

mangoes harvested at 90 and 95 days after flowering and could be 

due to the obvious effect of extended storage due to late ripening 

and physiological immaturity. According to Brecht (2020) and 

Abu et al. (2020), the loss of fruit mass during storage is a 

consequence of the loss of food reserves stored in the fruit during 

respiration and acceleration of senescence when the reserves that 

provide the energy to maintain the living state of the fruit are 

depleted. Also, less mature mangoes are less filled with reserve 

substances and are therefore much more likely to experience a 

higher rate of transpiration and water loss during storage. Vannière 

et al. (2013) and Abu et al. (2021) observed that fruits with an 

inadequate level of physiological maturity will have a partially or 

white colored pulp during ripening, and will most certainly never 

acquire good organoleptic qualities, especially in terms of their 

vitamin A and C content. 

4.3 Increase of the degree Brix and dry matter during fruit 

ripening 

The experiment consisted of making a physicochemical 

characterization of fruit pulp at different harvest dates.  At harvest, 

a slight variation of the degree of Brix (8.67 ± 0.79% Brix at 90 

days, to 9.13 ± 0.97% Brix at 105 days after flowering) was 

observed. However, after ripening, highly significant differences in 

the degree Brix were observed (16.55 ± 1.39% Brix at 95 days, to 

19.82 ± 0.99% Brix at 105 days after flowering). These results 

indicate that there is a low production of soluble sugars from starch 

stored in the mango before its harvest and that this is true, 
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regardless of its level of maturity. Sugar content after-ripening is 

greater when fruits are harvested later and, therefore, when the 

ripening time after harvest is shorter.  Sugar content seems to 

increase in proportion with the duration of the flowering-harvest 

interval of mangoes at harvest. The Brix values observed are 

comparable to those found by Tasie et al. (2020) for mango cv. 

„Kent‟ harvested at maturity. The authors reported soluble sugar 

contents levels of 18% Brix after fruit ripening.  

These results are similar to the results of Abu et al. (2021) studies, 

those who carried out a study on Kent mangoes harvested at 

physiological maturity in Ghana. The author found soluble sugar 

contents of 7% Brix at harvest, and 18% Brix after the ripening of 

Kent mangoes harvested at 126 days after flowering. These values 

are very close to those obtained in this study for mangoes 

harvested at 100 and 105 days after flowering, and thus show that 

the Kent mango harvested as of 100 days after flowering is very 

rich in sugar. The degree of Brix remains a key criterion in the 

evaluation of the sweet taste of the fruits. In fact, according to 

Diop et al. (2021) and Abu et al. (2021), fruits harvested at an 

advanced stage of maturity are richer in soluble sugars, dry matter, 

and starch than those harvested earlier, as is the case in the present 

study. The authors indicated that the harvesting of mangoes for 

export should be established based on the type of market, the 

distance from the orchard or packing house, and the type of 

transport to be used. These authors suggested that mangoes should 

be harvested at the ideal stage to allow the development of the 

most adequate organoleptic quality and the longest post-harvest 

life. Nevertheless, high sugar content presents the risk of 

degradation by yeasts in the event of poor conservation conditions 

(Koné et al., 2018). For the dry matter, highly significant 

differences were observed at harvest (between 17 and 19%) and 

after fruit ripening (between 17 and 20%). These results are similar 

to those of Tasie et al. (2020) for 'Kent' mango. Indeed, these 

researchers found a dry matter value between 16 and 18%. The 

mature „Kent‟ mango was therefore characterized by relatively low 

water content in the pulp, which could explain its good 

conservation time. 

Conclusion 

This study of the effect of harvest date on ripening and mango 

quality made it possible to characterize the morphological, 

physical, and chemical conditions of the fruits, and to analyze their 

suitability during ripening. In light of the results obtained, 100 

days after the opening of the last flower of the inflorescence 

appears to correspond to the beginning of the physiological 

maturity of the „Kent‟ mango in northern Côte d‟Ivoire. As of this 

period, the fruit will acquire better organoleptic qualities during 

post-harvest ripening. Consequently, this period appears to be the 

optimal harvest date to obtain mangoes rich in sugar, with smooth 

skin, low mass loss, and a short ripening time. To sum up, 

mangoes harvested at this time would therefore have an optimal 

organoleptic quality after ripening.  
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