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Abstract

The main aim of this work was to study the physical and chemical properties of mango fruits. The results
indicated that, the major, intermediate and minor diameter of mango fruit (Zebda cultivar) values ranged from 9.14
to 11.19, 6.63 to 7.54 and 5.08 to 6.40 cm, respectively. The geometric mean diameter and arithmetic mean diameter
of the mango fruits ranged from 6.62 to 7.58 and 6.94 to 8.07 cm, respectively. The surface area, volume and real
density of mango fruits values ranged from 137.61 to 188.60 cm?, 368.33 to 586.00 cm® and 899 to 923 kg m™,
respectively. The weight of pulp, peel and seed of mango fruit values ranged from 250.00 to 414.97, 44.34 to 61.00
and 39.44 to 50.45 g, respectively, for different sizes of mango fruits. The TSS of the mango fruits were ranged from
8.15 to 9.14 %. The total sugar, reducing and non-reducing sugars of the mango fruits were 7.18 to 7.73, 4.55 to
4.93 and 2.62 to 2.80 %, respectively, for all treatments. The chlorophyll a, chlorophyll b and carotenoids of the
mango fruits were 6.29 to 6.86, 3.76 to 3.85 and 2.99 to 3.02 %, respectively. The N, P and K content of the mango

fruits were 1.167 to 1.200, 0.373 to 0.397 and 1.357 to 1.403% for categories A, B, C, D and E, respectively.
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Introduction

Mango (Mangifera indica L., Family
Anacardiaceae) is well known as the queen of fruits
that has an excellent exotic flavor. Commercial mango
production is reported in more than 87 countries. India,
China, Thailand, Indonesia, Philippines, Pakistan and
Mexico are the prominent mango producing countries
(Sivakumar et al., 2011). Central and South America,
Australia, Southeast Asia, Hawaii, Egypt and South
Africa are outside the traditional geographical regions
for mango production and are increasing the mango
cultivations  especially  for  export  markets
(Tharanathan et al., 2006).

It is one of the most important tropical fruit in the
world, it is greatly relished for its succulence, exotic
flavor and delicious taste in most countries of the
world. Apart from its delicacy, it is a nutritionally
important fruit being a good source of vitamin A, B
and C, and minerals (Bhatnagar and Subramanyam,
2011). Mango production in 2010 was 39 million tons
(including mango stones and guava). Mango is
seasonal fruit and about 20 percent of the fruits are
processed for products such as puree, nectar, leather,
canned slice and chutney, juices, ice cream, fruit bars,
and pies. During the processing of ripe mango, its peel
and seed are generated as a waste, which is
approximately 40 - 50 % of the total fruit weight
(Ashoush and Gadallah, 2011).

Knowledge of dimensions, volume, surface area
and mass of the product is necessary to: (a) the design
of sorting and grading machines (b) predicting amounts
of surface applied chemicals and (c) describing heat
and mass transfer during thermal processes and in
quantification of bruise, abrasion and damage in
handling process. The shape of some fruits is important
in determining their suitability for processing as well as
their retail value. Many researches have been carried
out on the physical and engineering properties of many
agricultural products (Khater and Bahnasawy, 2016).
The information on size, density, and crushing strength
are required for the development of grading system for
barriers and for the pulpers (Gosh, 1969). The physical
and mechanical properties such as size, friction angle,
angle of repose, crushing strength and bulk density are
important in the design of the handling system and
grading (Chandrasekar and Viswanathan, 1999).

A study of the physical properties of biomaterials
is essential for the design of processing machines,
storage structures and environmental parameter
controls. Such data are useful in the analysis and
determination of the efficiency of a machine or an
operation, development of new products and new
equipment and final quality of new products
(Mohsenin, 1986). The size of agricultural materials
such as grains, pulses and oil seeds have been
described by measuring their principal axial
dimensions (Oje et al., 2001 and Perez—Alegria et al.,
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2001). Geometrical mean of the axial dimensions have
also been shown to be adequate for calculating
Reynold’s number, projected areas and drag coefficient
of food grain. These parameters are needed in the
design of machine for pneumatic conveying,
fluidization and separation of ground straw mixtures
(Gorial and O’Callaghan, 1990). Density and specific
gravity of biomaterials play important roles in many
applications, and are useful in drying and storage of
hay products, design of silos and storage bins.

Physical indices will help to determine the fruit
optimal harvest time. These are: mass, size, shape,
color, firmness, and number of days after flowering.
Information on the fruit mechanical properties is also
important to determine the fruit’s degree of maturation.
Consequently, compression tests may be employed to
obtain force deflection curves to check fruit firmness
(Khater et al., 2014).

A complete knowledge of these properties is vital
for developing and selecting the equipment required in
the processes of harvesting, packaging, storage and
transportation. These will guarantee the process will
achieve maximum efficiency without compromising
the product final quality (Lima et al., 2014). An
extensive knowledge of the development of mango
ripening under regional growing conditions, will
certainly expand the fruit life (Lima et al., 2009), as it
will allow the use of acceptable control practices
before harvest, reducing losses and preserving fruit
quality.

Export problems are mainly from the lack of
physical and chemical properties knowledge. Physical
and chemical properties are important in many
problems associated with the design of machines and
the analysis of the behaviour of the product during
agricultural processing operations such as handling,
planting, harvesting, milling, threshing, cleaning,
grading, sorting and drying, therefore, the main aim of
this investigation is to study some physical and
chemical properties of the mango fruits.

Materials and Methods

The experiment was carried out at Horticulture
Research Institute, Agriculture Research Center, Giza,
Egypt, during the period of August and September,
2019.

1.1. Materials:

Fruits of mango (Mangifera indica L.) were
carefully harvested at the same maturity stage. The
mango fruits (Zebda cultivar) were used in this study to
measure and determine the physical and chemical
properties.

Mango fruits were divided into five categories
from (A) to (E) according to the fruit weights as shown in

the following Group A: fruit weight from 300 to 350
gram. Group B: fruit weight from 350 to 400 gram. Group
C: fruit weight from 400 to 450 gram. Group D: fruit
weight from 450 to 500 gram. Group E: fruit weight from
500 to 550 gram and each group was replicated three
times while, each replicate was represented by (6) fruits
since and the complete randomized design was used.
1.2. Methods:

1.2.1. Physical and chemical properties:

1.2.1.1. Physical properties:

For each mango fruit, three principle diameters
(axial dimension); major diameter (a), intermediate
diameter (b) and minor diameter (c) were measured
using digital vernier caliper (Model TESA 1p65-
Range 0-150 mm £ 0.01 mm, Swiss) and the average
was taken. The geometric mean diameter (Dg) of
samples was found using the following formula given
by Kacharu et al. (1994):

D, =3/abc (1)

Where:

Dy is the geometric mean diameter, mm
a is the major diameter of mango fruits, mm
b is the intermediate diameter of mango fruits, mm
c is the minor diameter of mango fruits, mm

The arithmetic mean diameter was determined
from the three principle diameter using the relationship
by (Sunmonu et al., 2015):

D, - a+b+c
3
Where:
D is the arithmetric mean diameter, mm

)

The surface area was determined by using the
following equation as cited by Sacilik et al., (2003):

s=z(0, f 3
Where:
S is the fruit surface area, mm?

The sphericity of the mango fruit was
calculated by using the following relationship
(Sunmonu et al., 2015):

D,
¢ = o x100 4

Where:
¢ is the fruit sphericity, %

The mass of fruit mango was measured by
electric digital balance (Model Vibra — Range 0-12000
g = 0.01 g, Japan). Water displacement method was
used for determining the fruits measured volume (V).
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The real density was a measurement of a mango fruits
mass per unit volume. For each case, the determination
was replicated three times and the mean was
considered.

The moisture content of randomly selected
mango fruits was determined according to ASAE
Standard (1984). Three samples of each mango fruits
were randomly selected and weighed on an electric
digital balance. Drying oven (Model 655F Cat. No. 13-
245-655, range 50 to 300 °C, Canada) at 70°C until a
constant weight was used to measure the moisture

washed sand until all green pigments were extracted.
The extract was than filtered and made up to final
volume with 85 % acetone. As for the carotenoids in
pulp, a known weight of the pulp of fruit was extracted
with chilled acetone (85%) till the extract was colour
less than filtered and made up to final volume with
(85%) acetone. The optical densities of the filtrates
were determined by Carl Zeuss photo-electric
colorimeter at 660, 640 and 440 nm wavelength by
method of Saric et al., (1976).

content.
1.2.1.2. Chemical Properties:

The TSS was measured by Refractometer
(Model HR- 010-Range 0- 10% Brix = 0.1% Brix,

Chlorophyll(A)=9.784x E (662) - 0.99 x E (644)
Chlorophyll(B) = 21.426 x E (662) - 4.65x E (662)
Carotenoids = 9.695 x E (440) - 0.268 x (Chlor. A + B)

Japan) according to Chen and Mellenthin (1981).

The total titratable acidity was determined in
terms of anhydrous citric acid percentage after fruit
juice sample (5 mL) was used and titrated with 0.1 N.
sodium hydroxide solution in the presence
phenolphthalein (1.0%) as an indicator according
Vogel (1975) titratable acidity was estimated and
expressed as mg of citric acid per 100 ml of fruit juice.

Ascorbic acid content (vitamin C) was
determined using sample of fruit juice (5 mL) and (5
mL) of oxalic acid solution (4 %) were added to each
sample then, each sample was titrated with 2.6
dichlorophenol-indophenoldye and applying the
following formula according to the method described
by A.O.A.C. (2000):

V xT

Ascorbic acid = =100

Where:

V is the volume made up, mg per 100 g fresh weight

T is the dye factor

W is the weight of sample, g

The sugars contents were extracted from (5 g)
of fruit fresh flesh as samples. The extraction was
carried out using distilled water according to Loomis
and Shull (1937). For determination of sugars the
reducing as well as the total sugars of the extract were
determined respectively, before and after hydrolysis
with hydrochloric acid by Nelson arseno molybedate
colorimetric method described by Malik and Singh
(1980). The non-reducing sugars were calculated by
subtracting reducing sugars from total sugars as
following:

Where

E is the optical density at given wave length

Total content of macro elements were
evaluated after being digested according to Chapman
and Partt (1961). Nitrogen was determined by
Kjeldahl digestion apparatus (Bremmer and
Mulvaney, 1982). Potassium was determined by
Photofatometer (Model Jenway PFP7 — Range 0 - 160
mmol L?, USA) and phosphorus (P) was determined
colorimetrically following the Murphy and Riley
(1962) method.

1.3. Statistical analysis:

All the obtained data during the experimental
season of study were analysis of variance method
according to Snedecor and Cochran (1990).
However, the significant differences among means
determined according to Duncan’s multiple range test
(Duncan, 1955).

Results and Discussions

1.4. Physical properties

Table (1) shows the diameters (major
diameter, intermediate diameter and minor diameter),
geometric mean diameter and arithmetic mean
diameters of the mango fruits for different categories. It
could be seen that the major diameters of mango fruits
were 9.14, 10.23, 10.81, 10.89 and 11.19 cm for
categories A, B, C, D and E, respectively. The
intermediate diameters of mango fruits were 6.63, 7.09,
7.17, 7.53 and 7.54 cm for categories A, B, C, D and E,
respectively. The minor diameters of mango fruits were
5.08, 5.49, 6.40, 5.80 and 5.49 cm for categories A, B,
C, D and E, respectively. The highest values of major,

Non — reducing sugars = totalsugars - reducing suga intermediate and minor diameters of mango fruits were

Fruit pigments were determined in terms of
chlorophyll A, B and carotenoids in peel as well as
carotenoids in the pulp tissues with acetone and

11.19, 7.54 and 5.49 cm were found for category E.
While, the lowest values of major, intermediate and
minor diameters of mango fruits were 9.14, 6.63 and
5.08 cm were found for category A. The results also
indicate that the geometric mean diameter and
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arithmetic mean diameters of the mango fruits
increases with increasing fruit weight. It could be seen
that the geometric mean diameter and arithmetic mean
diameter of the mango fruits increased from 6.62 to
7.58 and 6.94 to 8.07 cm, respectively, when the fruit
weight increased from 300 g (category A) to 400 g

(category E). These dimensions data are very important
in handling, packing and storage capacity
determination. These results were in agreement with
those obtained by Fawaz (2000) and EI-Mehrat
(2005).

Table 1. The diameters, geometric mean diameter and arithmetic mean diameter of the mango fruits for different

categories.
. . Diameters, cm Geometric mean arithmetic mean
Category  Fruit Weight, g major Intermediate Minor diameter, cm diameter, cm
A 300-350 9.14C 6.63C 5.08D 6.62A 6.95A
B 350-400 10.23B 7.09B 5.49C 7.21B 7.60B
C 400-450 10.81A 7.17B 6.40A 7.75C 8.13C
D 450-500 10.89A 7.53A 5.80B 7.65C 8.07C
E 500-550 11.19A 7.54A 5.49C 7.58C 8.07C
Mean 10.45 7.19 5.65 7.37 7.76

Table (2) shows the weight, volume, real density
and firmness of the mango fruits for different
categories. It could be seen that the mango fruits
weight were 333.78, 377.00, 432.00, 477.00 and
527.00 g for categories A, B, C, D and E, respectively.
The results indicate that the fruit volume increases with
increasing fruit weight. It could be seen that the
volume of the mango fruits increased from 368.33 to
586.00 cm?®, when the fruit weight increased from 300
g (category A) to 400 g (category E). The results also
indicate that the real density of mango fruits decreases
with increasing fruit weight. It could be seen that the
real density decreased from 923 to 899 kg m, when
the fruit weight increased from 300 g (category A) to
400 g (category E). In other words, the highest value of
fruit weight (527.0 g) was the inferior as exhibited the
least value of fruit density (899 kg m=). On the other
hand, the reverse trend was true with the lowest value
of fruit weight (333.78 g) which was the superior
hence, it resulted in the highest value of fruit density
(923 kg m®). Moreover, other remain of fruit weights
(377.0, 432.0 and 477.0 g) of mango fruits were ranked
the second, third and fourth whereas, they exhibited the
intermediate values between the abovementioned two
extents (918, 905 and 904 kg m=3) respectively.
Generally, the present results in most cases are in a

partial agreement with those mentioned by Fawaz
(2000) on many varieties and cultivars of mango fruits.

The results also indicate that the mango fruit
surface area increases with increasing fruit weight. It
could be seen that the mango fruit surface area
increased from 137.61 to 188.60 cm?, when the fruit
weight increased from 300 g (category A) to 400 g
(category E), respectively. The highest value of mango
fruit surface area (188.60 cm?) was found with
category E, while the lowest value of mango fruit
surface area (137.61 cm?) was found with category A.
The results also indicate that the sphericity decreases
with increasing fruit weight. It could be seen that the
mango fruit sphericity decreased from 72.43 to
67.74%, when the fruit weight increased from 300 g
(category A) to 400 g (category E), respectively. The
highest value of mango fruit sphericity (72.43 %) was
found with category A, while the lowest value of
mango fruit sphericity (67.74 %) was found with
category E. Table (3) and figures (1a, b, ¢, d and e)
show the weight of pulp, peel and seed of mango fruits.
It could be seen that the weight of pulp, peel and seed
of mango fruit values ranged from 250.00 to 414.97,
44.34 to 61.00 and 39.44 to 50.45 g, respectively, for
different sizes of mango fruits.

Table 2. The weight, volume, real density, surface area and sphericity of the mango fruits for different categories.

Category Fruit Weight,g ~ Weight,g  Volume, cm®  Density, kg m3 ASrg;fa::]z Sphericity, %
A 300-350 333.78E 368.33E 0.923A 137.61D 72.43A
B 350-400 377.00D 408.33D 0.918A 163.23C 71.69A
C 400-450 432.00C 477.23C 0.905A 180.41B 70.48B
D 450-500 477.00B 528.33B 0.904A 183.76B 70.25B
E 500-550 527.0A 586.00A 0.899A 188.60A 67.74C
Mean 429.36 429.64 0.910 170.72 70.52
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Table 3. The weight of pulp, peel and seed of mango fruits.

Fruit Weight, g

Category Fruit Weight, g Weight, g Pulp Peel Seed
G % g % G %

A 300-350 333.78E 250.00E 74.90D 44.34E 13.27A 39.44D 11.81A
B 350-400 377.00D 252.53D 74.83D 50.33D 13.24A 44.00C 11.67A
C 400-450 432.00C 329.87C 76.32C 54.78C 12.66B 47.33B  10.85B
D 450-500 477.00B 373.00B 78.19B 56.00B 11.76C 47.67B 10.02C
E 500-550 527.0A 414.97A 78.84A 61.00A 11.62C 50.45A 9.57D

Mean 429.36 330.07 76.76 53.29 12.51 45.78 10.78

B
D

Peel
11.62%

A: Category A
B: Category B
C: Category C
D: Category D
E: Category E

Figure (1): Weight of pulp, peel and seed of mango fruits.

1.5. Chemical properties:

Table (4) shows the total soluble solids (TSS), total
acidity, total soluble solids/ total acidity ratio and
ascorbic acid of the mango fruits “Zebra” cultivar. The
results indicated that the TSS of the mango fruits were
8.15, 8.30, 8.77, 9.06 and 9.14 % for categories A, B,
C, D and E, respectively. Whereas, a gradual increase
in fruit juice TSS content was continuously occurred as

fruit weight rate increased. However, the highest rate
of fruit weight i.e., (E= 527.0 g) had the richest fruits in
their TSS content and exhibited the greatest value of
TSS (9.14 %), followed by both fruit weight rates (D =
477.0 g) and (C = 432.0 g) which were induced TSS
values ranked second and third i.e., (9.06 %) and (8.77
%), respectively. However, it could be observed that,

Annals of Agric. Sci., Moshtohor, Vol. 59 (3) 2021
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the differences between the three abovementioned rates
of fruit weights were so little, whereas they showed the
same effectiveness from the standpoint of statistics. On
the other hand, the poorest fruits in their TSS content
and the lowest value (8.15 %) was resulted by the
lightest mango fruit weight rate (A = 333.78 @).
Generally, it could be observed from obtained results in
this study that, the mean value of TSS in fruit juice
mango (Zebda cultivar) was approximately (8.68 %).
Regarding the total acidity percentage of Zebda
mango fruits in response to the various investigated
fruit weights under study, it is quite evident from
obtained results in table (4) that, a negatively
relationship was found between both total acidity
content in fruit juice and the rates of fruit weights
under study. In other words, total acidity content

decreased gradually with an increasing the rate of fruit
weights. However, fruit juice total acidity content
reached to its maximum value (A = 2.17 %) with the
lightest Zebda mango fruits cv., which weighed about
(A= 333.78 g), followed in a descendingly order by the
rates of fruit weight i.e., (B = 377.0 g), (C = 432.0 g)
and (E = 527 g) which were exhibited total acidity
values ranked second, third and fourth i.e., (2.14%),
(2.12%) and (2.11%), respectively. Meanwhile, the
rates of the fruits i.e., (D = 477.0 g) of mango fruits
were induced the poorest and the lowest (minimum)
values of fruit juice total acidity contents i.e., (D =
2.08%). In general, it could be noticed from data in this
work that, the mean value of total acidity content in
mango Zebda cv., fruit juice was about (2.12 %).

Table 4. The total soluble solids (TSS), total acidity, total soluble solids/ total acidity ratio and ascorbic acid of the

mango fruits.

Ascorbic acid (vit. C),

Category Fruit Weight, g TSS, % TA, % TSS/ITA ratio mg/100 ml
A 300-350 8.15B 2.17A 3.77B 49.84C
B 350-400 8.30B 2.14A 3.89B 51.91B
C 400-450 8.77AB 2.12AB 4.15A 51.95B
D 450-500 9.06A 2.08B 4.37A 52.09B
E 500-550 9.14A 2.11AB 4.23A 54.28A
Mean 8.68 2.12 4.08 52.01

With respect to the fruit TSS/acid ratio of mango
fruits “Zebda” cv., in response to the different rates of
fruit weights, data in Table (4) shows clearly that, fruit
TSS/acid ratio was increased by increasing the rates of
mango fruit weights. However, the richest fruits in
their TSS/acid ratio (4.37, 4.23 and 4.15) were in
closed relationship with the heaviest fruits and the
highest weights of “Zebda” mango fruits i.e., (D =
477.0 g, E=527.0 g and 432.0 g), respectively. On the
other hand, an opposite trend was generally always in
concomitant to the lightest fruits and the least weight
mango fruits i.e., (A = 333.78 g and B = 377.0 g)
which exhibited the poorest fruits in the TSS/acid ratio
content and the lowest significant value (3.77).
Furthermore, an increase in fruit TSS/acid ratio could
be explained easily by the occurrence the gradual
increase in total soluble solids which was correlated
negatively to the changes in level of acidity and
consequently an unparalleled trend of both TSS % and
acidity % was reflected on including such increased in
the TSS/acid ratio with advancement the rates of fruit
weights.

Obtained results regarding the response of fruit
juice total soluble solids (TSS %), total acidity (%) and
TSS/acidity % ratio to the different rates of mango fruit
weights is coincident with that mentioned by several
investigators, Alcantara and Mendoza (1988), Fawaz

(2000) and EI-Mehrat (2005) on many mango
cultivars and varieties.

With respect to the response of juice total ascorbic
acid content (vitamin C) as mg/100 ml juice of Zebda
mango fruits cultivar to the different rates of fruit
weights, it could be clearly noticed from obtained data
represented in table (4) that, fruit juice ascorbic acid
content was continuously increased gradually with an
increasing the rate of fruit weights. However, it could
be observed that, the heaviest and the highest rate of
fruit weight i.e., (E = 527.0 g) showed statistically the
greatest and the highest value of fruit juice ascorbic
acid content (54.28 mg/100 ml) as compared to the
other various investigated rates of fruit weights. On the
other hand, an opposite trend was inclosed relationship
with the lowest rate of fruit weight i.e., (A = 333.78 g)
which was significantly the inferior as exhibited the
least value of juice total ascorbic acid content in fruits
i.e., (49.84 mg/100 ml) than the other rate weights of
fruits under study. Moreover, the other three groups of
rate weights of mango fruits i.e., (B = 377.0, C =432.0
and D = 477.0 g) were in between the aforesaid
discussed two extents from the standpoint of statistic.
Also, data indicated that, the differences between the
three abovementioned fruit weights (B, C and D) were
so very slight to reach level of significance the
experimental study. Generally, it could be reported
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that, the mean value of fruit juice total ascorbic acid of
mango (Zebda cultivar) is about (52.01 mg/100 ml)
fruit juice. The present results are in general agreement
with those found by Mann et al., (1974) on Langra,
Gangwar and Tripathi (1975) on both Dashehari and
langra cvs., Gofur et al., (1994) on Ashwini mango
cv., and Fawaz (2000) on Alphonse mango cv.

Table (5) shows the total sugar, reducing and non-
reducing sugars for the different investigated weight
rates of fruit mango (Zebda cultivar) under study. The
results indicated that the total sugar, reducing and non-
reducing sugars of the mango fruits were 7.18 to 7.73,
4.55 t0 4.93 and 2.62 to 2.80 % for categories A, B, C,
D and E, respectively. The results indicate that the total
sugars and reducing as well as non-reducing sugars of
mango fruits were in a positive relationship with an
increasing the rate of fruit weights from (A = 333.78 g)
to (E = 527.0 g). In other words, the heaviest fruits and
the highest rate of fruit weight i.e., (E = 527.0 g) was
the superior whereas, induced the greatest values of

total sugar, reducing and non-reducing sugars content
i.e., (7.73, 3.93 and 3.80 %), respectively. On the other
hand, the reverse trend was noticed with the lowest
value of the rate of fruit weight whereas, the lightest
fruits of mango Zebda cultivar (A = 333.78 g) was
resulted in the least values and the poorest fruits in
their sugars content (total, reducing and non-reducing
sugars) i.e., (7.18, 3.55 and 3.62%) respectively. In
addition to that, the other rates of mango fruit weights
i.e.,, (D=4770¢g,C=432.0gand B =377.0 g) came
in between the abovementioned two extents. It could be
generally observed that, the variation in fruit sugars
content between both rates of fruit weights (C = 432.0
g and D = 477.0 g) were less pronounced than those
previously discussed with other rates of fruit weights
under study. The obtained results in the present study
are in conformity with those previously reported by
Fawaz (2000) and Mehrat (2002) on several cultivars
of mango fruits.

Table 5. The total sugar, reducing and non-reducing sugars of the mango fruits.

Category Fruit Weight, g Total sugars Reducing sugars Nom-reducing sugars
7.18C 4.55C 2.62D
B 350-400 7.48B 4.52B 2.75C
C 400-450 7.63AB 4.84AB 2.79AB
D 450-500 7.61AB 4.83AB 2.78B
E 500-550 7.73A 4.93A 2.80A
Mean 7.53 4.78 2.75

Table (6) shows the fruit pigments (chlorophyll a, b
and carotenoids) in peel as well as carotenoids content
in pulp of fruit mango (Zebda cultivar) under study.
The results indicated that the chlorophyll a, chlorophyll
b and carotenoids of the mango fruits were 6.29 to
6.86, 3.76 to 3.85 and 2.99 to 3.02 for categories A, B,
C, D and E, respectively. Generally, a gradual decrease
in both chlorophyll (a) and chlorophyll (b) with an
increasing the rate of fruit weights especially with
chlorophyll (a). However, the highest significant values
of both chlorophyll (a) and chlorophyll (b) were 6.86
and 3.85 were always in concomitant to the lightest
fruit weight (A = 333.78 g) which were the superior for
both chlorophyll (a) and (b). Moreover, an opposite
trend was detected with the heaviest fruits (E = 527.0
g) whereas the least value of chlorophyll (a) was
resulted i.e., (6.29) in addition, the other remain three
rates of fruit weight i.e., (B =377.0 g, D =477.0 g and
C = 432.0 g) were statistically intermediate values as
their chlorophyll (a) content i.e., (6.56, 6.55 and 6.42),
respectively. On the other hand, as for chlorophyll (b),
the four rates of fruit weight (B, C, D and E) were less
effective on chlorophyll (b) content as compared to the

rate (A) of fruit weight from the standpoint of statistic
and the differences between the abovementioned four
rates did not reach level of significance during the
study.

Regarding the carotenoids content in peel fruits as
affected by the different rates of fruit weight, data in
Table (6) showed clearly that the response was so
slight and significantly absent, whereas the differences
between all investigated weight rates in all cases were
not significant and could be safely neglected.

With respect with carotenoids content in pulp of
mango fruits was generally responded to the rates of
fruit weights. Since, the rate of fruit weight (C = 432.0
g) induced significantly the greatest value (0.61) as
compared to any values of other rates of fruit weights
under study, followed statistically in a descending
order by the rate of (E = 527.0 g) and both rates of (A =
333.78 and D = 477.0 g) whereas both showed the
same effectiveness from the standpoint of statistic. On
the other hand, the rate of fruit (B = 377.0 g) was
statistically the inferior as exhibited the least value of
carotenoids content in pulp i.e., (0.53).
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Table 6. The fruit pigments (chlorophyll a, b and carotenoids) in peel as well as carotenoids content in pulp of the

mango fruits.

. . Pigments in peel Pulp
Category  Fruit Weight, g Chlorophyll (A) Chlorophyll (B) Carotenoids Carotenoids
A 300-350 6.86A 3.85A 2.99A 0.57C
B 350-400 6.56B 3.75B 3.00A 0.53D
C 400-450 6.42C 3.68B 3.04A 0.61A
D 450-500 6.55B 3.70B 3.01A 0.57C
E 500-550 6.29D 3.76B 3.02A 0.59AB
Mean 6.54 3.75 3.01 0.57

Table (7) shows some total content of macro
elements (N, P and K) of fruit mango (Zebda
cultivar) under study. The results indicated that the
N, P and K content of the mango fruits were 1.167 to
1.200, 0.373 to 0.397 and 1.357 to 1.403% for
categories A, B, C, D and E, respectively. The results
indicated that, the richest fruits in their content of
both (N and K) was enclosed relationship to the rate
of fruit weight (C = 432.0 g) whereas, the lowest and
the poorest fruits in their content of (N and K) was

always in concomitant to the rate least weight (B =
377.0 g) which showed the inferior and induced the
least values in this concern. Meanwhile, the reverse
trend was observed with the fruit phosphorus content,
since the least value and the poorest fruits in their (P)
content was resulted from the rate of fruit weight (C
= 432.0 g) contrary to that, the rate of fruit weight
i.e., (B = 377.0 gms) exhibited the highest values and
the richest fruits in their (P) content.

Table 7. Some total content of macro elements (N, P and K) of the mango fruits.

Category Fruit Weight, g Nitrogen N (%) Phosphorus P (%) Potassium K (%)

A 300-350 1.183AB 0.373C 1.373B
B 350-400 1.167B 0.403A 1.357C
C 400-450 1.233A 0.383BC 1.403A
D 450-500 1.200AB 0.390A-C 1.383B
E 500-550 1.200AB 0.397AB 1.383B

Mean 1.97 0.389 1.379

Conclusions content of the mango fruits were 1.167 to 1.200, 0.373

An experimental study was carried out successively
to determine the physical and chemical properties of
mango fruits (Zebda cultivar). The obtained results can
be summarized as follows:

The major, intermediate and minor diameter of
mango fruit “Zebra” cultivar values ranged from 9.14
to 11.19, 6.63 to 7.54 and 5.08 to 6.40 cm,
respectively. The geometric mean diameter and
arithmetic mean diameter of the mango fruits ranged
from 6.62 to 7.58 and 6.94 to 8.07 cm, respectively.
The surface area, volume and real density of mango
fruits values ranged from 137.61 to 188.60 cm?, 368.33
to 586.00 cm® and 899 to 923 kg m, respectively. The
weight of pulp, peel and seed of mango fruit values
ranged from 250.00 to 414.97, 44.34 to 61.00 and
39.44 to 50.45 g, respectively, for different sizes of
mango fruits. The TSS of the mango fruits were ranged
from 8.15 to 9.14 %. The total sugar, reducing and
non-reducing sugars of the mango fruits were 7.18 to
7.73, 4.55 to 4.93 and 2.62 to 2.80 %, respectively, for
all treatments. The chlorophyll a, chlorophyll b and
carotenoids of the mango fruits were 6.29 to 6.86, 3.76
to 3.85 and 2.99 to 3.02, respectively. The N, P and K

to 0.397 and 1.357 to 1.403% for categories A, B, C, D
and E, respectively.
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