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Physico-chemical Quality Parameters of Mango  

(Mangifera indica L.) Fruits Grown in a  

Mediterranean Subtropical Climate (SE Spain) 

C. R. Rodríguez Pleguezuelo1, V. H. Durán Zuazo2∗, J. L. Muriel Fernández2, and D. 
Franco Tarifa3 

ABSTRACT 

Mango (Mangifera indica L.) production is on the rise in various subtropical zones 

throughout the world. The cultivation of this fruit tree is feasible along the coast of 

Granada, where some 1,500 ha are presently grown. In 2006, the EU exported 118 

thousand tonnes of mangoes at a value of 131 million euros. This study was conducted to 

assess the physico-chemical quality characteristics of some mango fruit cultivars growing 

under a Mediterranean subtropical climate in Spain. A number of twenty-five fruits from 

eight Florida and one Australian cultivars were collected from different trees at the 

preclimacteric hard-green stage, and weighed. Osteen fruits bore the greatest weight 

(697±±±±95 g) with their pulp:seed ratio ratios (20:2) significantly higher than those in the 

other cultivars tested. The lowest pulp:seed ratios were recorded for the cultivars 

Kensington (6.3) and Sensation (7.6). The fruits with the highest percentages of flesh 

belonged to cvs. Gleen, Palmer, and Osteen, each averaging 85%. The seed-weight of the 

fruits of cv. Osteen proved the lowest (4.2%) among all the cultivars, confirming the most 

desirable relationship with the pulp. The highest acidity (0.22%) went to Valencia Pride 

while Lippens contained the highest Total Soluble Solids (TSS). The TSS:TA ratios 

proved the highest for cvs. Kent (382) and Lippens (333), which might be indicative of the 

effect on their flavour. All the mango cultivars tested in this subtropical marginal area, 

especially cvs. Osteen and Tommy Atkins, met the standard parameters for high-quality 

fruits, and can be recommended for their performance and sustainable yield in such type 

of environments. 
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INTRODUCTION 

Mango (Mangifera indica L. Family 
Anacardiaceae), is one of the most 
profitable crops in tropical and subtropical 
regions in the world. Originating in the 
Himalayan foothills of the Indian-Myanmar 
region, it has been cultivated for more than 

4,000 years and is renowned for its excellent 
flavour, attractive fragrance, and high 
nutritional value. Mango can play an 
important role in balancing human diet by 
providing about 64-86 calories of energy per 
100 g (Rathore et al., 2007) and, when 
consumed regularly, can be a valuable 
dietary source of many phytochemical 
compounds (Haard and Chism, 1996). In 
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Figure 1. Location of the experimental site of Almuñecar, Granada (SE Spain). 

addition, among many other components, 
the ascorbic acid content makes the fruit an 
excellent source of vitamin C, its content 
varying from 32 to 200 mg per 100 g of 
edible pulp (Akinyele and Keshinro, 1980). 

Over the last decade (1991-2001), mango 
growing area has increased by 42.5% (Malik 
and Singh, 2006), due to the interest 
increasing in the fruit's fresh as well as 
processed consumption (Materano et al., 
2004). The world production of the fruit is 
estimated to be over 23.4×106 tonnes per 
year and is expected to increase (Materano 
et al., 2004). Spain is the main European 
producer of subtropical fruits, with 
approximately 1,400 ha dedicated to mango 
(Galán and Farre, 2005). In particular, the 
coast of Granada (SE, Spain) has a large 
potential for the cultivation of tropical and 
subtropical fruit trees, with a favourable 
year-round climate and infrequent frosts. In 
this region, hillsides have traditionally been 
terraced and today intensive irrigated 
agriculture has been established along with 
diverse tropical and subtropical crops, 
including avocado (Persea americana 
Mill.), mango (Mangifera indica L.), loquat 
(Eriobotrya japonica L.), custard apple 
(Annona cherimola Mill.), and litchi (Litchi 

chinensis Sonn.) among others (Durán et al., 
2003; 2006a). Mango orchards are 
established on the hillside terraces 2-3 m 
wide with single rows of mango trees spaced 
3-4 m apart. A large number of Florida 
mango cultivars are grown in the study zone 
but the physico-chemical characteristics of 

most of them have not yet been studied for 
this crop and in this type of marginal area. 
Each mango cultivar is distinct from others 
in colour and flavour, and therefore varies in 
its suitability for certain uses. Mango was 
introduced to Florida in the 19th century, 
from the West Indies and from India. In the 
20th century, there were further 
introductions from southern Asia (primarily 
from India and as well from other countries). 
As a result, a grade of mangoes called 
“Florida” was developed (Knight and 
Schnell, 1994; Olano et al., 2005), being 
hybrids between Indian (monoembryonic) 
and South-east Asian types 
(polyembryonic). As it is widely consumed 
but delicate fruit, care needs to be taken to 
conserve its quality from harvesting until 
consumption. 

The aim of the present study is to assess 
the physico-chemical characteristics of 
mango fruits especially those of Florida 
cultivars growing in a marginal area under a 
Mediterranean subtropical climate in the 
coast of south-eastern Spain. This could be 
very important as regards consumers, 
marking new expectations of emerging 
markets. 

MATERIALS AND METHODS 

The study was carried out for two growing 
seasons at the experimental station “El 
Zahorí” (Almuñécar, SE Spain; 36º 
48´00´´N, 3º 38´0´´W) (Figure 1). The local 
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temperatures vary from subtropical to semi-
hot within the Mediterranean subtropical 
climatic category (Elias and Ruiz, 1977). 
The average annual rainfall in the study zone 
is 449.0 mm; however, the Mediterranean 
climate shows a complex pattern of spatial 
and seasonal variability, which is 
exacerbated by the unpredictability of 
rainfall from year to year, within the year, 
and spatially during a single rainfall event 
(Ramos and Martínez, 2006). The soils, 
formed from weathered slates, vary in depth, 
and some being rocky, providing in general 
very good drainage. They are classified as 
Typical Xerorthent (Soil Survey Staff, 
1999), with 684 g kg-1 of sand, 235 g kg-1 of 
silt and 81 g kg-1 of clay, containing 9.4 g kg-

1 of organic matter, and 0.7 g kg-1 of N, with 
14.6 mg kg-1 P and 178.7 mg kg-1 of 
assimilable K (MAPA, 1986). The 
experimental mango orchards were drip 
irrigated and managed according to 
conventional practices in the area, using the 
same fertilization (240 g N, 71 g P2O5, and 
212 g K2O) practices and routine cultivation 
techniques for diseases and insect control. 
Eight Florida mango cultivars were 
considered [Osteen (OS), Tommy Atkins 
(TA), Sensation (SE), Glenn (GL), Palmer 
(PA), Lippens (LI), Irwin (IR) and Valencia 
Pride (VP)] together with one Australian 
cultivar namely: Kensington (KE). The 
fruits were harvested during two seasons 
(2006-2007) from August to October at the 
appropriate harvest time of each cultivar.  

At the preclimacteric hard-green stage, 25 
fruits per cultivar were collected from 
different trees by a trained person. Within 24 
h of being harvested, the fruits were taken to 
the laboratory where undamaged fruits were 
stored at 12ºC and 85-90% of relative 
humidity, conditions recommended by 
Salunkhe (1984), until they reached the 
proper maturity level for processing (about 
7-10 days). Also, the daily weight loss of 
fruits until maturity was recorded. The fruits 
were peeled with the pulp, seed, and peel 
separated. Each fraction was weighed. The 
total soluble solids (TSS) was determined by 
use of refractometer (Eclipse, Bellinghan 

and Stanley, Ltd.) (AOAC, 1999); pulp 
samples were homogenized in a blender. 
From a few drops of thoroughly mixed 
sample, a direct refractometer reading was 
taken as described by AOAC (1984), the 
results being reported as Brix degrees at 
20ºC. Titratable acidity was measured in the 
pulp through titration against NaOH, using 
phenolphthalein as an indicator. The data 
were expressed in % citric acid according to 
standard methods (AOAC, 1984): 

% citric acid = V x N x Wmeq x 100 / Y, 
Where: V = ml of NaOH solution used for 

titration, N = Normality of NAOH solution, 
W = Milliequivalent of citric acid of 0.064, 
and Y = sample weight (g) 

Fruit samples (15 g) from each cultivar 
were homogenized for pH measurements 
through a digital pH meter (CRISON 
micropH2002). For texture measurements 
(kg m-2), the fruits were peeled at two points 
in the equatorial area and the texture 
measured through a fruit penetrometer (fruit 
firmness tester) (PCE-PTR 200) with 
crossheads of 8 mm. Also shape, skin 
colour, pulp colour, skin-pulp adherence, 
and presence of fiber were recorded. At the 
ripe stage, an analysis for some fruit 
organoleptic characteristics was made (De 
Laroussilhe, 1980; IBPRG, 1989). Analysis 
of variance (ANOVA) using statistical 
analysis package (Statgraphics v. 5.1.) was 
performed to ascertain the differences in 
fruit parameters among the different mango 
cultivars. Differences among individual 
means were tested using the Least 
Significant Difference test (LSD) at P< 0.05 
level. 

RESULTS AND DISCUSSION 

Figure 2 shows the average fresh fruit 
weight for each of the cultivars studied. The 
fruits from cv. Osteen (OS) carried the 
highest average weight (697±95 g), the 
difference with respect to the other cultivars 
being statistically significant (P< 0.05). By 
contrast, the Australian cv. Kensington (KE) 
had the lowest significant average weight 
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Figure 2. Average fresh weight for the cultivars studied at the maturity stage. TA: Tommy Atkins; 

LI: Lippens; SE: Sensation; OS: Osteen; IR: Irwin; GL: Gleen; KE: Kensington; VP: Valencia Pride, 
PA: Palmer. Vertical bars represent standard deviation. Different letters on columns are indicative of 
statistical difference (LSD, P< 0.05). 

 
(171±28 g) while the rest of the cultivars did 
not statistically differ from each other. Thus, 
a medium-sized weight group was 
established for cvs. TA, PA, GL, VP, and 
IR, averaging 422 g, while a third group was 
comprised of cvs. SE and LI, averaging 332 
g; and a fourth one constituted of cv. KE, 
weighing 171 g (Figure 2). 

Similar weights for cv. Osteen fruits were 
found in the control treatment in the study 
area with a salinity experiment through 
Durán et al. (2004) (691 and 580 g for cv. 
Osteen fruits grafted on rootstocks Gomera-
1 and Gomera-3, respectively) in south-
eastern Spain. Regarding the remaining 
cultivars, comparable results were reported 
by Fernández et al. (2001) in Argentina for 
cv. Tommy Atkins (420.8 g), and by Soto et 

al. (2004) in Venezuela for cv. Irwin (345.8 
g). By contrast, the average weight of cv. 
Valencia Pride found by the same author 
(562.3 g) was lower than that found in the 
present study. The cv. Kensington Pride (or 
Bowen) is the predominant variety in the 
Australian production (more than 95%) 
(Jacobi et al., 1998), but it is not widely 
marketed to Europe. In relation to cv. 
Sensation, findings similar to those in the 
present experiment have been reported by 
Yeshitela et al. (2004), in South Africa with 
an average fruit weight of 321 g. 

The fruit is sold in the European market in 
quality classes based primarily on fruit size 
and (in some cultivars) colour, both traits 
being the main commercial characteristics of 
mango fruit of Florida cultivars that make 
them the most marketable fruits worldwide. 
Since weight is not a determining factor for 
quality in commercial terms the medium-
sized fruits are more frequently appreciated 
by consumers. Internal quality components 
are not considered despite that a large or 
small fruit size can also be promoted in 
ways which do not necessarily guarantee 
high flesh quality. Pre-harvest growing 
conditions (i.e., cultivation practices, plant 
material, and climate) exert a major impact 
on fruit development and quality. The 
effects of different growing conditions on 
fruit size and yield for two Florida cultivars 
(cvs. Osteen and Keitt) in the study area 
have been discussed by Durán et al. (2006b), 
showing the potential environmental 
conditions for theirs cultivation.  

Figure 3 shows the pulp:seed ratio for all 
the cultivars, showing a similar trend found 
for weight. The highest pulp:seed ratio was 
found for cv. Osteen (20.2), while the lowest 
ratios for cvs. Kensington (6.3) and 
Sensation (7.6). In addition, the cvs. Tommy 
Atkins and Irwin recorded acceptable ratios 
of 13.1 and 15.9, respectively. According to 
Avilan et al. (1998), the ideal mango fruit 

Mango cultivars 
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Figure 3.  Pulp:seed ratios for the cultivars studied at their maturity stages. TA: Tommy Atkins; LI: Lippens; 

SE: Sensation; OS: Osteen; IR: Irwin; GL: Gleen; KE: Kensington; VP: Valencia Pride, PA: Palmer. Different 
letters among columns represent the statistical difference (LSD, P< 0.05). 

 

Table 1. Percentage weight of skin, seed and flesh for the mango cultivars studied. 

Mango  
cultivar 

Fruit 
yield 
(kg tree-1) 

Skin 
weight 
(%) 

Seed 
weight 
(%) 

Flesh 
weight 
(%) 

Fruit length 
(mm) 

Equatorial 
diameter 
(mm) 

Weight 
loss* 
(g day-1) 

TAa 
LIb 
SEc 
OSd 
IRe 
GLf 
KEg 
VPh 
PAi 

20.7 ± 8.1 
13.5 ± 6.8 
17.8 ± 9.7 
19.0 ± 5.7 
14.5 ± 7.5 
11.2 ± 8.3 
12.4 ± 8.7 
19.4 ± 7.4 
10.5 ± 6.8 

11.2 ± 3.4 
9.70 ± 1.1 
12.0 ± 0.6 
10.3 ± 0.8 
10.8 ± 3.2 
6.30 ± 0.9 
13.4 ± 1.6 
6.90 ± 1.3 
7.30 ± 0.5 

6.9 ± 2.2 
7.7 ± 0.8 
10.4 ± 1.5 
4.2 ± 0.2 
5.7 ± 1.9 
7.8 ± 0.6 
11.8 ± 0.6 
8.8 ± 0.3 
7.3 ± 1.7 

81.9 ± 5.4 
82.6 ± 1.5 
77.6 ± 1.9 
85.5 ± 0.6 
83.5 ± 1.5 
85.9 ± 1.5 
74.6 ± 1.3 
84.1 ± 1.0 
85.4 ± 1.1 

114.1 ± 8.6 
91.4 ± 6.1 
87.4 ± 5.2 
126.8 ± 7.0 
106.3 ± 5.7 
104.1 ± 9.1 
80.4 ± 8.3 
105.4 ± 4.6 
110.4 ± 7.8 

92.4 ± 6.5 
81.4 ± 5.3 
72.5 ± 4.6 
90.7 ± 5.4 
78.4 ± 6.8 
75.4 ± 6.5 
75.1 ± 3.2 
80.2 ± 4.8 
91.8 ± 5.6 

2.5 ± 0.4 
2.1 ± 0.5 
0.9 ± 0.4 
2.7 ± 0.5 
2.2 ± 0.3 
1.9 ± 0.5 
0.8 ± 0.4 
1.7 ± 0.5 
2.0 ± 0.4 

* Fruit weight loss up to the maturity stage. 
 a Tommy Atkins; b Lippens; c Sensation; d Osteen; e Irwin; f Gleen; g Kensington; h Valencia Pride, i Palmer.  
Average ± Standard deviation. 
 

benefits from a high pulp:seed ratio, good 
firmness, appropriate consistency, fibre 
absence, and an adequate sugar:acidity ratio. 
In this sense, the highest pulp:seed ratio was 
found for cv. Osteen, making it one of the 
most valuable commercial cultivars on the 
Granada coast, as pointed out by other 
authors (Calatrava et al., 1993; Durán et al., 
2003). 

Table 1 presents the fruit yield, fruit 
characteristics, and the percentage weight of 

fruit peel, seed, and flesh of cultivars 
studied. Fruit yield was highly variable 
among the cultivars studied, the highest 
being recorded for cvs. Tommy Atkins, 
Osteen, and Valencia Pride. The fruits with 
the highest percentage of flesh were cvs. 
Gleen, Palmer, and Osteen, with an average 
of 85%, whilst the lowest values were 
recorded for cvs. Kensington and Sensation, 
with 74 and 77%, respectively. For fruit 
skin, the lowest and highest values were 

Mango cultivars 
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Table 2. Texture, pH, Total Soluble Solids (TSS) and Titratable Acidity (TA) at maturity stage for the 
mango cultivars studied. 

Mango cultivar pH Texture (kg m-2) TSS(ºBrix) TA(%) TSS:TA ratio 
LIa 5.7 ± 0.2 b 2.7 ± 0.6 b 20.0 ± 1.9 b 0.06 ± 0.02 ab 333.3 
SEb 5.1 ± 0.3 ab 2.1 ± 0.2 ab 19.2 ± 0.8 ab 0.08 ± 0.01 ab 256.0 
OSc 5.4 ± 0.1 ab 1.7 ± 0.5 a 19.5 ± 0.6 ab 0.14 ± 0.03 c 144.4 
TAd 4.9 ± 0.5 ab 1.7 ± 0.3 a 18.4 ± 0.8 ab 0.12 ± 0.01 c 148.4 
KEe 4.3 ± 0.4 a 2.0 ± 0.1 ab 17.2 ± 6.7 ab 0.05 ± 0.03 a 382.2 
PAf 4.2 ± 0.2 a 1.7 ± 0.6 a 16.5 ± 0.7 ab 0.12 ± 0.01 bc 142.2 
VPg 4.8 ± 0.4 ab 1.8 ± 0.3 a 16.0 ± 1.1 a 0.22 ± 0.08 d 74.4 
IRh 5.0 ± 0.5 ab 1.6 ± 0.5 a 15.9 ± 2.5 a 0.18 ± 0.01 cd 89.7 
GLi 5.4 ± 0.3 ab 1.5 ± 0.6 a 15.7 ± 0.7 a 0.13 ± 0.04 c 121.3 

Lippens; b Sensation; c Osteen; d Tommy Atkins; e Kensington; f Palmer; g Valencia Pride, h Irwin, i 
Gleen. Average ± Standard deviation. Different letters within the same column represent the statistical 
difference (LSD, P< 0.05). 
 

found for cvs. Gleen and Kensington, with 
6.3 and 13.4%, respectively. The seed 
weight for fruits in cv. Osteen was the 
lowest (4.2%) in comparison with the other 
cultivars, confirming a better relationship 
with the pulp. On the other hand, the 
percentages of seed contribution to the total 
fruit weight for cv. Tommy Atkins and Irwin 
were acceptable (6.9 and 5.7%, 
respectively). Cultivars Kensington and 
Sensation showed the highest percentages of 
seed to total fruit weight (11.8 and 10.4%, 
respectively). The thinnest peel (6.3%) was 
found for cv. Gleen, this value being in 
contrast with that of Soto (2004), who 
reported it as 21%.  

Table 2 shows the pH, textural firmness, 
Total Soluble Solids (TSS) and Titratable 
Acidity (TA) for the cultivars studied, as 
well as their ratios. The cultivars studied 
differed significantly in acidity, the highest 
being reported for cv. Valencia Pride, with 
an average acidity of 0.22%. The lowest 
acidities were found for cvs. Kent and 
Lippens, with 0.04 and 0.06%, respectively. 
In relation to the Total Soluble Solids (TSS), 
the cv. Lippens showed the highest value 
among all the cultivars, values ranging from 
19.5% for cv. Osteen to 15.7% for cv. Gleen.  

The results of the present study for TSS 
are in general higher than those reported by 
Fernández et al. (2001) in Argentina for cvs. 
Tommy Atkins, Osteen, Sensation, and 
Valencia Pride of 14, 14, 16, and 19%, 

respectively. This may be due to the longer 
period of sunlight exposure, since in the 
present study the trees were cultivated in 
south-facing orchard terraces under 
European Mediterranean conditions. In this 
context, a positive relationship between 
light-exposure time and TSS content has 
been pointed out in other crops by different 
authors (Owusu et al., 1978; Tombesi et al., 
1993). As TSS and the TSS:TA ratio is 
considered a measure of fruit quality, it is 
generally recognized that quality fruits 
benefit from a higher sugar:acid ratio 
whereas fruits of lower quality suffer from a 
lower sugar:acid ratio. In this context, 
Palaniswamy et al. (1975), from India 
reported a TSS:TA ratio for high-quality 
mangos for cvs. Khirsapat, Gopalbhog and 
Langra of 162.5, 150.0, and 131.3, 
respectively. According to the present 
findings the highest TSS:TA ratios were 
recorded for cvs. Kent (382) and Lippens 
(333). However, the cultivars which had an 
acceptable equilibrium between TSS and TA 
were cvs. Osteen, Tommy Atkins, Palmer, 
and Gleen with 144, 148, 142, and 121.3, 
respectively. Moreover, the TSS:TA ratios 
in these cultivars are similar to those 
reported by Palaniswamy et al. (1975). 

The textural firmness is associated with 
the stage of maturity. Usually in the initial 
stages of fruit development, firmness 
remains almost constant whereas after 
firmness decreases as the fruit ripens, 
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Table 3. Fruit organoleptic characteristics at maturity stage for each mango cultivars studied. 

Visual and organoleptic characteristic  
Mango 
cultivars 

Fruit 
shape 

Skin 
colour 

Pulp 
colour 

Adherence 
skin-pulp 

Fibre 
presence 

LIa Oval Yellow-Pink Yellow Medium Low 
SEb Oval Purple Orange Medium Low 
OSc Ovoid Red-purple Orange Medium Low 
TAd Ovoid-oval Red Orange Medium Low 
KEe Ovoid-oblique Green-yellowish Yellow-range Low Medium 
PAf Oval Yellow-orange Orange Medium Medium 
VPg Ovoid-kidney Yellow-orange Orange Medium Low 
IRh Ovoid Red-orange Yellow Medium Low 
GLi Ovoid Red-purple Yellow Medium Low 

a Lippens; b Sensation; c Osteen; d Tommy Atkins; e Kensington; f Palmer; g Valencia Pride, h Irwin, i Gleen. 
 
 

apparently due to change in structure of the 
pectin polymers in the cell wall during the 
ripening process (Kalra et al., 1995). The 
maximum textural firmness was observed as 
2.7 kg m-2 when the TSS content was 20º 
Brix with cv. Lippens. Texture is one of the 
important quality parameters which plays a 
significant role in fruit selection by the 
consumer. 

Table 3 shows some other important 
characteristics for the cultivars studied: fruit 
shape, skin colour, pulp colour, skin-pulp 
adherence, and fibre availability. With the 
exception of cvs. Kensington and Palmer, 
most of the cultivars dealt with in the 
present study were low in fibre, in 
agreement with Calatrava et al. (1996), the 
European consumers preferring fruits with 
this feature. 

A great part of the production is exported 
mainly to the Netherlands, France, 
Germany, the United Kingdom, and 
Belgium. Thus, the characterization of the 
Spanish fresh mango fruit grown in the 
subtropical region of the Granada coast is 
crucial, in order to compete in the EU 
market. Moreover, the fruit yields in the 
study zone can be compared with those in 
the fully tropical areas, due to the high 
density plantations within orchard terraces 
(600 tree ha-1, with an average commercial 
fruit yield of 15 kg tree-1) (Table 1). In 
addition, Spanish mango cultivation could 
have benefit from market trends: on the one 
hand, the organic-production system is one 

with the highest potential along with the 
greatest demand by EU countries, providing 
opportunities for small-size farming. At 
present, the organic mango orchards in 
Granada are still nonexistent. Secondly, it is 
vital to establish market diversification—
that is, to create new small- and medium-
size industries dedicated to making mango 
added-value products. Since subtropical fruit 
farming is one of the main economic 
activities on the Granada coast, these two 
new possible trade opportunities for Spanish 
mango fruits could help the economy, which 
is steadily more unbalanced in favour of 
tourism, a trend causing a negative impact 
on the coastal environment. 

It is concluded that a combination of a 
number of physico-chemical fruit 
parameters is employed to specify the 
quality of mango fruits. The results of the 
present experiment indicate that most of the 
Florida mango cultivars studied in this 
subtropical marginal area (the Granada coast 
of southern Spain) met the standard 
parameters for considering the fruit to be of 
high quality, especially cvs. Osteen and 
Tommy Atkins. Therefore, mango 
cultivation in south-eastern Spain offers 
promising possibilities for exporting high-
quality fresh fruits, especially because of the 
vicinity to other EU countries. 

ACKNOWLEDGEMENTS 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
12

.1
4.

2.
20

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ja
st

.m
od

ar
es

.a
c.

ir
 o

n 
20

23
-0

5-
23

 ]
 

                             7 / 10

https://dorl.net/dor/20.1001.1.16807073.2012.14.2.20.2
https://jast.modares.ac.ir/article-23-12099-en.html


 __________________________________________________________ Rodriguez Pleguezuelo et al. 

372 

The research work that leads to this 
publication was sponsored by the research 
project “Environmental Impact of Farming 
Subtropical Species on Steeply Sloping 
Lands. Integrated measures for sustainable 
agriculture” (RTA05-00008-00-00), granted 
by INIA, Spain and co-financed by FEDER 
funds (European Union). 

REFERENCES 

1. Akinyele, I. O. and Keshinro, O. O. 1980. 
Tropical Fruits as Sources of Vitamin C. J. 

Food Chem., 5: 163-167. 
2. AOAC. 1984. Official Methods of Analysis 

of the Association of Official Analytical 
Chemists. 14th Edition, Arlington, VA, USA. 

3. AOAC, 1999. AOAC Official Method 

920.151: Solids (Total) in Fruits and Fruit 

Products. In Official Methods of Analysis of 
AOAC International, Sixteenth Edition, 5th 
Revision, Place? 

4. Avilan, L., Rodríguez, M. and Ruiz, J. 1998. 
El Cultivo del Manguero en Venezuela. 
FONAIAP Edition, Maracay, Venezuela, 
PP. 59-92. 

5. Calatrava, R. J., González, R. M. C., 
Guirado, S. E. and Mateo, S. J. 1993. 
Descriptores de Frutos en Cultivares de 
Mangos Existentes en España: 
Caracterización Morfológica y Comercial. 
Junta de Andalucía C.A.P. Serie 
Información Técnica 15/92. Sevilla, Spain. 

6. Calatrava, R. J., González, R. M. C. And 
Guijarro, E. 1996. Spanish Consumer 
Preferences for Mangos Cultivars: A Taste 
Testing Analysis. Acta Hort., 455: 840-844.  

7. De Laroussilhe F. 1980. Le Manguier: 

Techniques Agricoles et Productions 

Tropicales. Maisonneuve and Larose 
(Edition), Paris, France, PP.312. 

8. Durán, Z. V. H., Martínez, R. A., Aguilar, R. 
J. and Franco, T. D. 2003. El Cultivo Del 
Mango (Mangifera Indica L.) En La Costa 
Granadina, ed. Z.V.H. Durán, 
Grancopycenter, Granada, Spain, 141 p. 

9. Durán, Z. V. H., Martínez, R. A. and 
Aguilar, R. J. 2004. Impact of Salinity on 
the Fruit Yield of Mango (Mangifera indica 
L. cv. ‘Osteen’). Europ. J. Agron., 21: 323-
334. 

10. Durán, Z. V. H., Rodríguez, P. C. R., 
Franco, T. D. and Martín, P. F. J. 2006a. El 

Cultivo Del Chirimoyo (Annona 

Cherimolia Mill), ed. Z.V.H. Durán, 
Grancopycenter.Granada, Spain. 106 p. 

11. Durán, Z. V. H., Rodríguez, P. C. R. and 
Franco, T. D. 2006b. Fruit Yield, Growth 
and Leaf-nutrient Status of Mango Trees 
Grafted on Two Rootstocks in a Marginal 
Growing Area (South-East Spain). Fruits, 6: 
1-7. 

12. Elias, F. and Ruiz, L. 1977. 
Agroclimatología de España.. Cuaderno 
I.N.I.A. No. 7, Madrid, Spain. 

13. Fernández, V. B., Rivadeneira, M. and 
Aguirre, C. 2001. Cultivares de Mango en al 
Area Subtropical de Salta y Jujuy. Revista 
de Información Sobre Investigación y 
Desarrollo Agropecuario. Oscar Costamagna 
(Edition). Ediciones Instituto Nacional de 
Tecnología Agropecuaria, Buenos Aires, 
Argentina-INTA. IDIA XXI, 1: 113-117. 

14. Galán, S. V. and Farré, M. J. M. 2005. 
Tropical and Subtropical Fruits in Spain. 
Acta Hortic., 694: 259-264. 

15. Haard, N. F. and Chism, G. W. 1996. 
Characteristics of Edible Plant Tissues. In: 
"Food Chemistry (3

rd
 Ed.)", (Ed.): Fennema 

O. R.. Marcel Dekker, Inc., New York, 
USA, P. 944-1011. 

16. IBPRG. 1989. Descriptors for Mango. 
International Board for Plant Genetic 
Resources, FAO, Rome, Italy. 

17. Jacobi, K. K., MacRae, E. A. and 
Hetherington, S. E. 1998. Early Detection of 
Abnormal Skin Ripening Characteristics of 
‘Kensington’ Mango Mangifera indica Linn. 
Sci. Hortic., 72: 215-225. 

18. Knight, R. J. and Schnell, R. J. 1994. Mango 
Introduction in Florida and the ‘Haden’ 
Cultivar’s Significance to the Modern 
Industry. Econ. Bot., 48: 139-145. 

19. Kalra, S. K., Tandon, D. K. and Singh, B. P. 
1995. Handbook of Fruit Science and 
Technology. In: "Production, Composition, 
Storage and Processing", (Eds.): Salunkhe, 
D. K. and Kadam, S. S.. Marcel Dekker, 
Inc., New York, USA, PP. 123-170.  

20. Malik, A. U. and Singh, Z. 2006. Improved 
Fruit Retention, Yield and Fruit Quality in 
Mango with Exogenous Applications of 
Polyamines. Sci. Hortic., 110: 167-174. 

21. Materano, W., Zambrano, J., Valera, A., 
Quintero, I., Álvarez, R., Maffei, M. and 
Torres C. 2004. Efecto del Estado de 
Madurez en Mangos Mínimamente 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
12

.1
4.

2.
20

.2
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ja
st

.m
od

ar
es

.a
c.

ir
 o

n 
20

23
-0

5-
23

 ]
 

                             8 / 10

https://dorl.net/dor/20.1001.1.16807073.2012.14.2.20.2
https://jast.modares.ac.ir/article-23-12099-en.html


Physico-chemical Quality Parameters of Mango Fruits ____________________________  

373 

Procesados. Proc. Inter. Am. Soc. Trop. 

Hortic., 48: 59-61. 
22. MAPA. 1986. Métodos Oficiales de 

Análisis. Tomo III Secretaria General 
Técnica del Ministerio de Agricultura Pesca 
y Alimentación. MAPA, Madrid, Spain. 

23. Olano, C. T., Schnell, R. J., Quintanilla, W. 
E. and Campbell, R. J. 2005. Pedigree 
Analysis of Florida Mango Cultivars. Proc. 

Flo. Sta. Hortic. Soc., 118: 192-197. 
24. Owusu, J. K., Adomako, D. and Hutcheon, 

W. V. 1978. Seasonal Changes in Total Free 
Sugar Content of Field Cocoa Plants. 
Physiol. Plantarum, 44: 43-47. 

25. Palaniswamy, K. P., Muthukrishan, C. R. 
and Shanmugavclu, K. G. 1975. Physico-
chemical Characteristics of Some Varieties 
of Mango. Ind. Food Packer, 28: 12-19. 

26. Ramos, M. C. and Martínez, C. J. A. 2006. 
Trends in Precipitation Concentration and 
Extremes in the Mediterranean Penedes-
Anoia Region, NE Spain. Climatic Change, 
74: 457-474. 

27. Rathore, H. A., Masud, T., Sammi, S. and 
Soomro, A. H. 2007. Effect of Storage on 
Physico-chemical Composition and Sensory 

Properties on Mango (Mangifera indica L.) 
Variety Dosehari. Pak. J. Nut., 6: 143-148. 

28. Salunkhe, D. K. 1984. Mango. In: 
"Postharvest Biotechnology of Fruits" CRC 
Press, Boca Raton, USA, 1: 77-94. 

29. Soto, E., Avilán, L., Unai, E., Rodríguez, M. 
and Ruiz, J. 2004. Comportamiento y 
Características de Algunos Cultivares 
Promisorios de Mango. Agron. Trop., 54: 
179-201. 

30. SOIL SURVEY STAFF. 1999. Soil 
Taxonomy: A Basic System of Soil 
Classification for Making and Interpreting 
Soil Surveys. Agric. Handbook No. 436, 
USDA, USA.  

31. Tombesi, A., Antognozzi, E. and Palliotti, A. 
1993. Influence of Light Exposure on 
Characteristics and Storage Life of 
Kiwifruit. New Zeal. J. Crop Hortic. Sci., 
21: 87-92. 

32. Yeshitela, T., Robbertse, P. J. and Fivas, J. 
2004. Effects of Fruit Thinning on Sensation 
Mango (Mangifera indica) Trees with 
Respect to Fruit Quantity, Quality and Tree 
Phenology. Exp. Agric., 40: 433-444. 

 
 

 پرورش يافته در (.Mangifera indica L) شيميايي كيفي ميوه ي انبه -پارامترهاي فيزيكي

  ترانه اي جنوب شرقي اسپانياآب و هواي نيمه گرمسيري مدي

  فرانكو تاريفا. موريل فرناندز و د. ل. دوران زوازو، ج. ح. رودريگز پلگوازوالو، و. ر. س

  چكيده

كاشت ايـن درخـت     .     توليد انبه در نواحي مختلف نيمه گرمسيري در سرتاسر دنيا در حال گسترش است             

 هكتار زير كشت ايـن محـصول اسـت،    1500 آنجا ميوه در طول سواحل گرانادا، جائي كه در حال حاضر در     

 ميليون يـورو را   131 هزار تن  انبه  به ارزش         118 ميزان   2006اتحاديه اروپا در سال     . باشد  مقرون  به صرفه مي    

اي انبه كه     اي  از ميوه     اين مطالعه به منظور برآورد خصوصيات كيفي فيزيكي شيميائي پاره         . صادر نموده است  

تعـداد بيـست و   . رسد صورت گرفـت     اي در اسپانيا به ثمر مي       وائي نيمه گرمسيزي مديترانه   در شرايط آب و ه    

در ) از درختـان مختلـف    (پنج عدد ميوة انبه از تعداد هشت كولتيوار فلوريـدائي و يـك كولتيـوار اسـتراليائي                  

اســتين هــاي كــالتيوار  ميــوه. آوري و وزن شــدند جمــع) ميــوة ســبز و ســفت(مرحلــة قبــل از رســيدگي كامــل 
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(Osteen)     بـه ميـزان قابـل      ) 20: 2(و نسبت به گوشت به هـستة آنهـا          )  گرم 697 ± 95( داراي بيشترين وزن

اي بيـشتر از سـاير كلتيوارهـاي مـورد آزمـايش بـود كمتـرين نـسبت بـين گوشـت و هـسته در مـورد                  مالحظه

ــه) 6/7 ((Sentation)و يــسن شــي شــن ) 3/6 ((Kensington)كلتيوارهــاي كنــسينگون  .  ثبــت رســيدب

 (Gleen, Palmer, Osteen)هاي داريا بيشترين گوشت ميوه به كلتيوارهـاي گلـين، پـالمر و اسـتين      ميوه

وزن هـستة  .  درصـد از وزن ميـوه بـود       85متعلق بودند كه متوسط گوشـت ميـوه در مـورد هـر كـدام از آنهـا                   

رهـا بـه خـود اختـصاص داد كـه مؤيـد       را در بين تمـامي كلتيوا  %) 2/4(هاي كلتيوار استين كمترين ميزان        ميوه

 داراي (Valencia Pride)كلتيـوار والنـسيا پرايـد    . ترين نـسبت وزن هـسته بـه گوشـت ميـوه بـود       مطلوب

 Total)هاي جامـد    بيشترين مقدار كل محلول(Lippens)بود در حاليكه لينس %) 22/0(بيشترين اسيدتيه 

soluble solids)هاي جامد به اسـيديتة كـل در مـورد كليتوارهـاي      ولهاي كل محل نسبت.  را  در برداشت

بيشترين مقادير را به خود اختصاص داده كـه ممكـن اسـت نمايـانگر               ) 333(و ليپنس   ) 1382 ((Kent)كنت  

گرمسيري، خصوصاً  اي نيمه تمامي كلتيوارهاي انبه در اين ناحية حاشيه. تأثير اين عامل بر روي طعم ميوه باشد

 داراي مشخصات استاندارد ميوة با كيفيت بـاال را  (Tommy Atkins)تومي اتكينس كلتيوارهاي استين و 

چنـين   توان آنها را بواسـطة محـصول قابـل قبـول و عملكـرد متـوالي و دوام دار در يـك ايـن                    دارا بودند و مي   

  .هائي توصيه نمود محيط
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