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There is a growing interest in the food industry in mangosteen fruits, and
the cultivated area in the Soconusco region of Chiapas has increased.
However, no studies have been conducted on the physical-morphological
characteristics of fruits produced in the region. This study describes the
physical and morphological traits of fruits from 10 mangosteen genotypes
cultivated in Tuxtla Chico, Chiapas. Using descriptive analysis, cluster
analysis, and canonical discriminant analysis, promising materials were
identified for future breeding programs. Fruits were stored at 23 °C and
70 % RH, and were analyzed in a completely randomized design at O,
3, 6, 9, and 12 days after harvest. Fruit mass ranged from 66 to 85 g,
and diameter from 6 to 8 cm; pulp and peel firmness increased during
postharvestfrom 1.3t0 2.4 N and 14.5to 35 N, respectively. During ripening,
fruit color shifted between red and purple (h = 15-26), with low lightness
(L* = 24-32) and low chroma (C* = 3-16). Cluster analysis grouped trees
into three categories with 3, 5, and 2 members, mainly based on fruit mass
and diameter, peel thickness and weight, and seed width and weight.
Groups 1 and 3 exhibited the best quality traits, indicating their potential
for genetic improvement.

KEY WORD S : Morphological characterization, Garcinia mangostana,
firmness, color, fruit.
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RESUMEN

Hay un creciente interés en la industria alimentaria por los frutos de mangostan y la
superficie cultivada en la region del Soconusco, Chiapas, ha aumentado, sin embargo, no se ha
realizado ningun estudio sobre las caracteristicas fisico-morfoldgicas de los frutos producidos
en la region. El presente estudio describe caracteristicas fisicas-morfolégicas del fruto de 10
genotipos de mangostan cultivados en Tuxtla Chico, Chiapas y utilizando analisis descriptivo,
conglomerados y discriminante candnico se definieron materiales promisorios para futuros
programas de mejoramiento genético. Los frutos fueron almacenados a 23 °C, 70 % H.R. y se
analizaron completamente alazaralos 0, 3, 6, 9y 12 dias después de su cosecha. La masa del fruto
vario de 66 a 85 g, el diametro fue de 6 a 8 cm; la firmeza en pulpa y cascara incrementoé durante
la poscosecha de 1.3 a 2.4 Ny 14.5 a 35 N respectivamente; durante la maduracion, el color de
los frutos mostrd tendencia entre rojo y morado (h = 15 y 26) con baja luminosidad (L* entre 24
y 32) y opacos (C* entre 3 y 16). Se formaron tres grupos de arboles con 3, 5 y 2 integrantes, de
acuerdo con el analisis de agrupamiento, basado principalmente en la masa y diametro de fruto,
grosor de cascara, peso de cascara y ancho y peso de semilla. Los grupos 1y 3 presentaron las
mejores caracteristicas de calidad por lo que muestran potencial para su mejoramiento genético.

PALABRAS CLAVE: Caracterizacién morfoldgica, Garcinia mangostana, firmeza, color, fruto.

Introduction

The mangosteen fruit (G. mangostana) is a climacteric tropical species cultivated in
Southeast Asia (Rizaldy et al., 2022). Globally known varieties include the standard ‘Mangosteen’
and several local types such as ‘Mangosteen Malaccensis’ in Malaysia, ‘Mangosteen Thai’ in
Thailand, and ‘Mangosteen Borneo’ in Indonesia (Bohra, 2024). In Central and South America,
including Mexico, Colombia, Brazil, Costa Rica, and Panama, commercial plantations are scarce
due to the species’ late onset of production, with the first harvest occurring after 8 to 10 years (Diaz
et al., 2011). Nevertheless, due to its excellent quality and high antioxidant capacity (Nawawi et
al., 2023), there is an increasing demand in both domestic and international markets (FAO, 2024).
Historically, the fruit has been highly esteemed; Queen Victoria of England reportedly declared
that anyone who brought her mangosteen fruits (Garcinia mangostana) would immediately be
granted knighthood. For this reason, mangosteen is often referred to as the “queen of fruits” or
the “fruit of the gods” (Ketsa & Paull, 2011). Mangosteen cultivation was introduced to Mexico
in the 1960s through the Experimental Field “El Palmar” of the National Institute of Forestry,
Agricultural and Livestock Research (INIFAP) (Diaz & Picén, 2007). Research activities on
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mangosteen began in the 1990s, as it was considered a highly profitable alternative crop for
the country’s humid tropical regions. These expectations have proven valid, as mangosteen
cultivation has expanded to the states of Chiapas, Veracruz, and Jalisco in recent years (Rueda
et al., 2014), covering approximately 840 ha with a tendency to increase (Diaz & Diaz, 2011). In
the Soconusco region of Chiapas, new plantations established between 2013 and 2017 account
for 98 % of the national cultivated area. These plantations began production between 2019 and
2023 (Diaz et al., 2019). At the Rosario Izapa Experimental Field in Tuxtla Chico, Chiapas, 25,226
fruits were harvested in the fourth production cycle, with an average of 146 fruits per tree. Yields
in Tuxtla Chico are reported to be comparable to, and in some cases higher than, those of major
mangosteen-producing countries in Southeast Asia, such as Indonesia and the Philippines (Diaz
et al., 2019), giving Mexico a high level of competitiveness in international mangosteen markets.

G. mangostana is an apomictic species; however, it has been shown to exhibit high
genetic variability (Matra et al., 2016). Additionally, conventional vegetative propagation methods
have proven challenging, so the species is typically propagated by seed (Hapsari et al., 2018).
This could result in considerable genetic variability among cultivated trees in the Soconusco
region of Chiapas.

Mangosteen is considered a crop of the future due to its superior flavor, high nutraceutical
value, long shelf life, low incidence of pests and diseases, excellent processing potential, and, most
importantly, strong consumer acceptance. Therefore, the development of desirable mangosteen
genotypes could support the expansion of cultivation into non-traditional areas (Bohra, 2024).
In this context, it is necessary to characterize the morphology of mangosteen fruits produced in
Mexico to develop strategies for future breeding programs, preserve germplasm, and assess the
extent of genetic diversity.

In this study, we analyzed the postharvest physical-morphological characteristics of
fruits from 10 mangosteen genotypes collected in Tuxtla Chico, Chiapas, Mexico, to evaluate
morphological similarity and variability, as well as fruit quality. The results are expected to provide
superior materials for the food industry, consumers, and future genetic improvement programs.

Materials and Methods

Fruits were harvested from the Rosario Izapa Experimental Field of the National Institute
of Forestry, Agricultural and Livestock Research (INIFAP), located in the municipality of Tuxtla
Chico, Chiapas, at latitude 14°56' N and longitude 92°16' W. The region has an altitude of 320 m,
with an annual mean temperature of 25.5 °C and precipitation ranging from 3544.5 to 5000 mm
(INEGI, 2010).

Ten trees considered superior were selected for postharvest evaluation (105, 122, 133,
198, 212, 217, 218, 219, 277, and 286) within a two-hectare plot during the fruiting period. From
each tree, 25 fruits were collected at stage six of ripening (Palapol et al., 2009), corresponding to
a purple-black color. The experimental unit consisted of a single fruit, with five replicates arranged
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in a completely randomized design. Laboratory analyses were carried out at the Agricultural
Production Laboratory of the Faculty of Agricultural Sciences, Universidad Auténoma de Chiapas.
Fruits were stored at 23 + 2 °C and 70 % relative humidity. Duplicate analyses were performed at
0, 3, 6, 9, and 12 days after harvest to evaluate morphological and physical variables.

Morphological analysis

The mass of the fruit component was determined using a digital balance (ScoutPro
SP 4001, OHAUS) with a minimum resolution of 0.1 g and a maximum capacity of 4 kg. Each
harvested fruit was weighed to obtain fruit mass, then carefully dissected to determine the mass of
the pedicel, peel, pulp, and seeds. The number of seeds per fruit was also recorded. Length and
diameters were measured using a Vernier caliper and measuring tape, including fruit length and
diameter, peel diameter, and seed length and diameter.

Physical analysis

Pericarp and mesocarp firmness were measured using a universal texture analyzer (FORCE
FME), which recorded penetration force in Newtons (N). For pericarp firmness, measurements
were taken on both sides of the equatorial region of an intact fruit. In contrast, for pulp firmness,
the complete aril was removed and measured on both sides of the equatorial region.

Fruit epidermis color was determined with a spectrophotometer (X-Rite, model 3290,
USA). Lightness (L*), chroma (C*), and hue (h) values were obtained from readings taken at three
different positions on each fruit (Maldonado-Astudillo et al., 2023).

Statistical analysis

Data were analyzed using descriptive statistics (Castillo, 2011). Cluster analysis was
performed using Euclidean distances and Ward’s (1963) minimum variance method, followed by
canonical discriminant analysis of the resulting groups, as described by Johnson (1998), Nufez-
Colin & Escobedo-Lopez (2014), and Cruz-Castillo et al. (1994).

All statistical analyses were conducted with SAS v. 9.0. Graphs were prepared with
SigmaPlot® v. 12, showing mean values and their standard errors.

Results and Discussion

Fruit weight showed a low coefficient of variation (7.7 %), with an average of 75.40 g and
a maximum of 85.14 g (Table 1). Mulyono et al. (2021) reported fruits weighing 25.31-57.31 g in
Indonesia. Diaz et al. (2019), working at the same Rosario I1zapa Experimental Field where the
fruits for this study were collected, recorded a harvest of 25,226 fruits per hectare, of which 61.7%
weighed 60-80 g, 7.2 % weighed 80-100 g, and 31 % weighed less than 60 g. However, Tac-an et
al. (2021) reported fruit weights exceeding 100 g. According to ASEAN (Association of Southeast
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Asian Nations), fruits weighing more than 100 g are classified as extra quality. The results reported
by Diaz et al. (2019) and those obtained in the present study on fruit weight reflect a typical
productive pattern observed in many fruit crops. For mangosteen, this has been highlighted by
Sdoodee et al. (2008), who noted an adverse effect of heavy fruiting on fruit size.

The average fruit diameter was 7.53 cm. Diaz et al. (2011) reported an average mangosteen
fruit diameter of 5.8 cm, with a variation range of 4.2-8.4 cm, while Morton (1987) noted a range
of 3.4-7.5 cm. More recently, dimensions of 3.6-4.57 cm were reported in Indonesia (Mulyono et
al., 2021). Therefore, the results obtained in this study fall within the range established by Diaz et
al. (2011), but are larger than those documented in some major mangosteen-producing countries
such as Indonesia.

Peel weight ranged from 34.03 g to 49.84 g, with an average of 40.28 g. Pulp weight
ranged from 26.58 to 32.71 g, averaging 29.5 g, while seeds weighed between 1.09 and
1.42 g (Table 1). Based on these data, the proportions of pulp, peel, and seed per fruit were
41.5 %, 56 %, and 2.5 %, respectively. Diaz et al. (2011) reported that pulp accounts for
approximately 20 % of the total fruit weight. In contrast, studies in Brazil (Muller et al., 1995)
compared the composition of mangosteen fruit and found that fruits with weights similar to those
reported in the present study (51-75 g) had pulp, seed, and peel proportions of 20.4 %, 3.0 %,
and 76.6 %, respectively. Thus, the results of this research stand out by showing nearly twice the
pulp proportion, while peel was about 20 % lower, and seed proportions were similar. Similarly,
Hidayat et al. (2020) reported 65.27 % peel in fruits from Indonesia. These findings suggest that
in Tuxtla Chico, Chiapas, mangosteen fruits may have a higher pulp percentage compared to
those produced in other regions of the world.

Regarding seeds, the average number was 1.44 per fruit, with minimum and maximum
weights of 1.09 and 1.42 g, averaging 1.26 g (Table 1). Seed length ranged from 1.49 to
1.80 cm, with an average of 1.66 cm, while width varied between 1.07 and 1.30 cm, averaging
1.2 cm. Diaz et al. (2011) reported that seed size in fruits produced in Tuxtla Chico, Chiapas,
varied between 1.5 and 2.5 cm in length and 1.0-1.5 cm in width, with an average weight of
1-2 g. These values corroborate those obtained in the present study. By contrast, in Malaysia,
seeds with an average length and width of 1.39 and 1.17 cm, respectively, and an average weight
of 0.7 g have been reported (Tsan, 2022), which are below the values observed in this study and
the ranges established by Diaz et al. (2011).
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Table 1. Descriptive statistics of the variables evaluated in fruits of 10
mangosteen genotypes cultivated in Tuxtla Chico, Chiapas, México.

Variable Mean Range Minimum Maximum CV (%)
Fruit mass (g) 75.40 18.89 66.25 85.17 7.7
Fruit Length (cm) 5.22 0.34 5.08 5.42 2.23
Fruit diameter (cm) 7.53 2.31 6.18 8.49 9.60
Petiole mass (g) 2.62 0.63 2.29 2.92 8.61
Pericarp thickness (cm) 0.65 0.21 0.57 0.78 11.81
Pericarp mass (g) 40.28 15.81 34.03 49.84 12.19
Pulp mass (g) 29.5 6.13 26.58 32.71 6.66
Seeds (numbers) 1.44 0.72 0.96 1.68 14.40
Seed length (cm) 1.66 0.31 1.49 1.80 6.84
Seed width (cm) 1.2 0.23 1.07 1.30 6.54
Seed mass (g) 1.26 0.33 1.09 1.42 9.87

Cluster analysis

The dendrogram was divided into three groups (Figure 1), identified as Groups 1, 2, and
3, respectively. These groups were separated based on variability in fruit characteristics. Group
1 consisted of five genotypes: trees 198, 277, 217, 122, and 286. Group 2 comprised trees 105
and 218, while Group 3 included trees 219, 212, and 133. Although it has been demonstrated
that cross-pollination is only possible between mangosteen and the wild G. mangostana var.
malaccensis (Hambali & Natawijaya, 2016), genetic flow in this case would be unidirectional, from
the wild malaccensis variety to cultivated mangosteen, with variation contributed only by pollen
donors. However, Sinaga et al. (2010), working in different localities in Indonesia, identified five
groups in cluster analysis, with isoenzyme polymorphism levels reaching 88 %. These results,
together with the findings of the present study, suggest that there is high genetic flow despite G.
mangostana being an asexually reproducing species through apomixis (Yao et al., 2023). Plants
produced from apomictic seeds typically retain the characteristics of the parent tree from which
the fruit and seeds were derived, which would be expected to reduce variability. Nevertheless,
wide genetic variation in G. mangostana has been demonstrated, as it is a polyploid species. In
fact, mangosteen exhibits moderate genetic variation within a single population, as confirmed in
this study. Even though samples were collected from a two-hectare area under uniform agronomic
management and environmental conditions, considerable variability was observed.

Genetic variation in mangosteen may be attributed to natural hybridization with multiple
ancestors such as G. malaccensis, G. hombroniana Pierre, and G. venulosa, or to genomic
instability resulting from polyploidy and genome asynchrony (Matra et al., 2016).
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Genetic variation, as a source of genetic resources, forms the basis of any program aimed
at expanding cultivation areas, since it allows the identification of genotypes adapted to new
environments. In Mexico, related species such as Garcinia humilis (achachairt) (Sanchez et al.,
2024) and G. intermedia (known locally as limoncillo or toronjil) are found. The latter is native to
the American tropics and is semi-cultivated in home gardens in Santiago Acahuato, Apatzingan,
Michoacan, Mexico (Agustin et al., 2022). The diversity available within species and among wild
taxa contributes significantly to the development of new varieties, potential rootstocks, and even
the domestication of candidate species (Bohra, 2024).

Figure 1. Dendrogram of 10 mangosteen genotypes (Garcinia mangostana L.)
cultivated in Tuxtla Chico, Chiapas, México, constructed by the Ward method from
11 morphological fruit variables.

Canonical discriminant analysis

Two canonical roots explained total variance. The first function (CAN 1) accounted for
72 % of the variance, while the second (CAN 2) explained 28 %. CAN 1 was associated with fruit
mass, fruit diameter, peel thickness, and peel weight (Table 2). CAN 2 was related to two seed
descriptors: width and weight (Table 2). Canonical discriminant analysis simultaneously examines
differences across all variables, which, unlike other eigenanalysis-based methods, highlights the
variables that actually distinguish between predefined groups, rather than those showing the most
significant variation (Cruz-Castillo et al., 1994; Nufez-Colin & Escobedo-Lépez, 2014). These
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results indicate that seed width, seed weight, fruit mass, fruit diameter, peel thickness, and peel
weight are significantly different among the groups.

Fruits from Group 3 exhibited higher proportions in several traits, including fruit weight,
pulp weight, greater length and diameter, as well as increased peel thickness and peel weight
(Table 3). However, the average number of seeds was the lowest among the three groups.
Group 1, represented by the most significant number of trees, showed higher values for seed
number, length, width, and weight (Table 3). Group 2, consisting of trees 105 and 218, displayed
intermediate results for most variables (except for pedicel weight) compared with Groups 1 and
3. The high genetic variation observed indicates considerable potential for the development of
high-quality plants. This can be achieved through mass selection in certain trees to generate
new varieties, particularly those from Groups 1 and 3, as they displayed the most favorable fruit
quality traits. Additionally, trees in Group 3 exhibited superior peel-related characteristics. It is
worth noting the growing interest of the pharmaceutical industry in mangosteen pericarp, as this
tissue is well known to be rich in nutraceutical compounds, including anthocyanins, phenols, and
xanthones (Andayani et al., 2020). These compounds have been associated with anticancer
properties by providing protective effects against degenerative processes (Nardini & Garaguso,
2020), as well as with the prevention of cardiovascular disease (Sari et al., 2020), diabetes (Yani
et al., 2021), and potential roles in mitigating memory loss and neurodegenerative disorders
(Tiang et al., 2020).

Table 2. Total canonical structure of 11 variables in the two canonical
functions of 10 mangosteen genotypes cultivated in Tuxtla Chico,
Chiapas, México.

Variable CAN1 CAN2
Fruit mass 0.8795 0

Fruit Length 0.7040 0.2804
Fruit diameter 0.8489 0.1804
Petiole mass 0.3196 -0.5015
Pericarp thickness 0.9124 0.1217
Pericarp mass 0.8407 0.0783
Pulp mass 0.4294 0.3662
Seeds number -0.5853 0.3168
Seed length -0.5846 0.5300
Seed width -0.4288 0.6946
Seed mass -0.5295 0.6536
% Variability 72 28
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Table 3. Avarage of 11 variables of the groups formed at cluster
analysis of 10 mangosteen genotypes cultivated in Tuxtla Chico,
Chiapas, México.

Variable Group 1 Group 2 Group 3
Fruit mass (g) 71.82 73.62 82.73
Fruit Length (cm) 5.18 5.14 5.35
Fruit diameter (cm) 714 7.4 8.36
Petiole mass (g) 2.56 2.81 2.70
Pericarp thickness (cm) 0.60 0.63 0.76
Pericarp mass (g) 37.35 38.12 46.29
Pulp mass (g) 28.90 27.53 30.50
Seeds number (number) 1.55 1.36 1.28
Seed length (cm) 1.71 1.57 1.58
Seed width (cm) 1.23* 1.11 1.16
Seed mass (g) 1.32* 1.14 1.19

‘Important values in fruit quality selection (high mass and diameter fruit; high thickness and pericarp mass)
based on Can 1. *Important values in quality fruit selection (high width and seed mass) based on Can 2.

Pulp and peel firmness during the ripening process

Pulp firmness showed a consistent decreasing trend in all cases without exception. Initially,
pulp firmness fluctuated between 1.5 and 2.4 N, reaching values of 1.3 to 1.5 N by day 12 after
harvest (Figure 2). The highest value was recorded in tree 198 on day 3, with a value of 2.7 N,
while the lowest value reached 1 N on day 9; this occurred in 8 of the 10 trees studied: 198,
122, 212, 286, 105, 218, 217, and 277 (Figure 2). In Indonesia, Suriati (2023) reported that fruits
harvested at stage 3 of ripening had pulp firmness of 4.1 N, which decreased to 0.6 N after 9 days
of storage. Similarly, Noichinda et al. (2007) in Thailand reported that fruits harvested at stage 6
(dark purple) had a pulp firmness of 0.4 N, which decreased to 0.2 N after 10 days of storage.
These findings support the trends observed in the present study, suggesting that pulp firmness
decreases as a result of reduced insoluble pectin content. According to Noichinda et al. (2007), low
storage temperatures (13 °C) delay the activity of enzymes involved in protopectin degradation.
Thus, changes in cell wall solubilization associated with the activities of pectin methyl esterase
and polygalacturonase may be responsible for pulp softening during ripening. In contrast to the
pulp, peel firmness showed an increasing trend in all selections studied. At day 0, no significant
differences were observed among the genotypes, with mean values ranging from 14.5 to 15 N.
Subsequently, trees 196, 286, 105, 218, and 277 exhibited a rapid increase from day 9 to day
12 (Figure 2). However, no significant differences were detected when compared with the other
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selections; by day 12, peel firmness ranged from 22 to 35 N, with tree 122 showing the lowest
firmness. Several authors have also reported this behavior. For example, Palapol et al. (2009)
in Thailand found values similar to those in our study for fruits at stage 6 (dark purple), with peel
firmness ranging from 42.9 to 47.9 N. Likewise, Castro et al. (2012) in Brazil reported that fruits
at stage 6 of ripening reached peel firmness of 40 to 47 N at 12 days after harvest, which further
increased up to 140 N by day 18 of storage. The lignification process serves a structural role in
plants. It often occurs as a metabolic response to stress imposed on plant tissues by harvest
and postharvest handling, ethylene exposure, temperature changes, water loss, gas composition
and exchange, mechanical injury, and senescence (Siegel, 1993; Chitarra & Chitarra, 2005).
This suggests that the observed increase in peel firmness is due to peel lignification, a process
associated with mangosteen fruit senescence

Figure 2. Pulp firmness in fruit of 10 mangosteen Garcinia mangostana genotype
(A-J) cultivated in Tuxtla Chico, Chiapas, México.

Each point represents the mean of five observations and its standar error.
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Color development

Fruit luminosity (L*) values and trends were similar across the ten selections evaluated. At
the beginning of the analysis, L* values ranged from 28 to 32 (Figure 4), followed by a considerable
decrease over the subsequent days, reaching minimum values of 24 to 25 on day 9 after harvest
(Figure 4). A subsequent increase was observed on day 12, with values ranging from 26 to 28.
Comparable results have been reported in Indonesia. Herawati et al. (2019) documented L* values
in mangosteen fruit ranging from 25 to 27.9, while Hidayat et al. (2020) reported an average
luminosity of 22.73 for fruits harvested at stage 6 of ripening (dark purple).

Figure 3. Pericarp firmness in fruits of 10 mangosteen Garcinia mangostana
genotypes (A-J) cultivated in Tuxtla Chico, Chiapas, México.

Each point represents the mean of five observations, along with its standard error.
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Regarding chromaticity (C*), which refers to color saturation, where high values indicate
vivid colors and low values indicate dull or muted colors, initial values ranged from 9 to 16. The
chromaticity dynamics (C*) across all trees were similar (except for tree 219), showing a decreasing
trend and reaching values of 3 to 6 by day 12 (Figure 5). Tree 219 exhibited the lowest initial
value at 7, similar to the values observed on day 12 in the other fruits (Figure 5). Subsequently,
C* decreased to 6 and remained at this level until the last day of analysis (Figure 5), suggesting
that fruits from tree 219 were slightly more advanced in ripening. Based on these values, the
peel color can be considered dull or opaque. Hidayat et al. (2020) in Indonesia reported similar
chromaticity values for dark purple G. mangostana fruits, with an average of 9.36 + 2.14.

Regarding hue or hue angle (h), it is visually evident that G. mangostana fruits at stage 6
are dark purple. This observation is supported by the data obtained in the present study, which
ranged between red and purple, with values of 15-26 (Figure 8). Other authors have reported
values ranging from 20 to O (Palapol et al., 2009; Piriyavinit et al., 2011; Hidayat et al., 2020).
Specifically, Palapol et al. (2009) noted that fruits at stage 5 of ripening (dark purple) had an h
value of 16. This contrasts with the values obtained in the present work, as the fruits analyzed
had already reached a dark purple color. In summary, the color of G. mangostana fruits showed
a trend between red and purple (h = 15-26), with low luminosity (L* between 24 and 32) and
dull chromaticity (C* between 3 and 16). During mangosteen fruit ripening, brightness tends to
decrease, and the peel color shifts from pale yellowish-green (stage 0) to dark purple (stage 6).
This epidermal discoloration can serve as a harvest index and is caused by the degradation of
chlorophyll and the synthesis of anthocyanin pigments (Tadmor et al., 2010).
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Figure 4. Pericarp luminosity in fruits of 10 mangosteen Garcinia mangostana
genotypes (A-J) cultivated in Tuxtla Chico, Chiapas, México.

Each point represents the mean of five observations, along with its standard error.
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Figure 5. Pericarp chromaticity in fruits of 10 mangosteen Garcinia mangostana
genotypes (A-J) cultivated in Tuxtla Chico, Chiapas, México.

Each point represents the mean of five observations, along with its standard error.
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Figure 6. Pericarp hue in fruits of 10 mangosteen Garcinia mangostana genotypes
(A-J) cultivated in Tuxtla Chico, Chiapas, México.

Each point represents the mean of five observations, along with its standard error.

Conclusions

The fruits produced in Tuxtla Chico, Chiapas, Mexico, demonstrated the quality required
for the food industry in both national and export markets.

High variability was observed within the Garcinia mangostana population, indicating
considerable potential for producing high-quality plants. Fruits from Groups 1 and 3 exhibited
the best quality characteristics, and it is suggested that these be utilized in future mangosteen
breeding programs in Soconusco, Chiapas.
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