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Abstract- Conspicuous color, quality, taste and flavor highly
depend on maturity stages of mango which differ with varieties.
Both farmers and consumers confused to determine the exact
stages with visual estimation due to nonexistence of pricy and
arduous colorimeter. An android based mobile software “On Color
Measure” (developed by PotatotreeSoft, Version 3.0) was
experienced to detect fruit color for maturity indices of “Mallika”
mango with physiochemical quality assessment. The dark olive
green peel color was marked as earliest physiological maturity
(stage-1), while the subsequent maturity stages determined at 2-
days intervals as stage-2 (olive), stage-3 (apple green), stage-4
(brown), stage-5 (saddle brown) and stage-6 (dark golden rod
color). Fruit quality was measures on physical (peel color,
firmness and weight loss) and biochemical (anthocyanin content,
titratable acidity, pH, total soluble solids, ascorbic acid, reducing
sugar, non-reducing sugar and total sugar) parameters for each
stage. At stage-6 (dark golden rod color), pH (4.54), anthocyanin
content (470 mg/100g), TSS (23.97%), reducing sugar (5.03%),
non-reducing sugar (7.76%) and total sugar (10.80%) were
significantly the highest, while titratable acidity (0.45%), ascorbic
acid (29.08 mg/100g) were significantly the highest in stage-1
(dark olive green). Firmness and ascorbic acid (Vitamin C)
diminished gradually whenever the flesh color turned dark olive
green to dark golden rod with the progress of ripening. Total
soluble solids and total sugar increased while TA gradually
decreased with maturity. Significant relationship between fruit
quality and fruit peel color was exhibited. Therefore, stage-1 (dark
olive green) might be suitable for the harvesting and stages-6 (dark
golden rod color) for the consumption. Moreover, android
software along with mobile device could be used by farmers and
consumers to detect the deserve maturity of Mallika mango.

Index Terms- Color chart, mallika mango, maturity indices,
physiochemical quality

I. INTRODUCTION

M ango (Mangifera indica L.) under the family Anacardiaceae
is familiar as “king of fruits” (Nunes et al., 2007). It is
believed to be originated in South East Asia, Indo Burma region
(Mukherjee, 1997; Kothiyal et al., 2021). More than 80 countries
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of the world grow 69 species of Mangifera genus and mostly
restricted to tropical Asisa (Gulcin et al., 2004). The leading
mango producing countries of the world were India, Pakistan,
Mexico, Brazil, Haiti, Philippines and Bangladesh (Ara et al.,
2014). In 2020-2021 fiscal year, Bangladesh became the 7" largest
mango producer country in the world having produced nearly 1.5
million tons (Ahmad, 2022). But the export earning is only 50
thousand US dollar through exporting only 791 tons which is
much beyond the top earning countries like Thailand and India
(734 and 137 million US dollar, respectively). Several quality
assurances are to be emphasize to address boost exporting of
mango.

In Bangladesh mango is considered to be the best among
indigenous fruits having excellent flavour, attractive fragrance and
color, delicious taste and nutritional value (Roy et al., 2011).
Mango fruit has a greater health benefit due to the high nutritional
value as well as important components. These components are
grouped into macronutrients (carbohydrates, proteins, amino
acids, lipids, fatty, and organic acids), micronutrients (vitamins
and minerals), and phytochemicals (phenolic, polyphenol,
pigments, and volatile constituents) by Maldonado-Celis et al.
(2019). One cup of mango (225 gm) contains 105 calories, 16.9%
CHO, 24% soluble sugar, 76% vitamin C, 25% vitamin A, 11 %
vitamin B6, 9 % copper, 7% potassium, 4% magnesium,
considerable amount of carotene (the precursor of vit. A), niacin,
riboflavin, iron and others (Nilish & Banik, 2005). Although fruit
consumed from green to maturity stages, nutritional value varies
from variety to variety and developmental stages including mature
and ripened stage (Leghari et al., 2013). Being a climacteric fruit,
generally mango harvested at mature green stage and ripens up
during the marketing as well as export process (transport, storage
etc.). Sometimes, these desirous harvesting for higher economic
return may result in loss in fruit yield due to earlier harvesting of
underdeveloped fruits (Kour et al., 2018). The reduction in post-
harvest losses, suitable harvesting stage of fruit (maturity) and
optimum ripening conditions to have the best quality and longer
shelf life has not been recognized in developing countries (Baloch
& Bibi, 2012). However, these maturity indices for harvesting,
ripening for quality mango varied with variety to variety (Ara et
al., 2014). Determination of exact maturity indices of mango
almost difficult due to the “biological variability” between
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mangoes from the same batch as mentioned by Penchaiya et al.
(2020).

The color of the fruit peel is an important factor of mango
maturation indices and quality, which changes from green to
orange, yellow, or red flush, depending on the type of cultivar.
This green color attributed to chlorophylls (Sudhakar et al., 2016;
Nelson & Cox, 2017), where blue-green for chlorophyll a and
yellow-green for chlorophyll b in a 3:1 ratio (Medlicott et al.,
1986; Saengnil & Kaewlublae, 1997; Lee & Schwartz, 2005).
Hunter (L*, a*, b*) is most commonly used color system for
measuring color (Manasa et al., 2019), which is illusory in farmers
and consumers’ level. Therefore, based on our previous study on
Amrapali mango variety (Jaman et al., 2017), we also practiced
android based mobile application software namely “On Color
Measure” (developed by PotatotreeSoft, Version 3.0) to measure
different maturity stages along with physiochemical quality of
fruits as to develop a standard maturity color chart of ‘Mallika’
mango varieties.

Il.  MATERIALS AND METHODS

2.1 Experimental site

The experiment was carried out at the Postharvest laboratory
of Horticulture, Patuakhali Science and Technology University
(PSTU), Patuakhali, Bangladesh.
2.2 Atmospheric conditions of the laboratory

A digital thermo hygrometer (THERMO, TFA, Germany)
was used to regular monitoring of the storage temperature and
relative humidity during study. The average minimum of 24.0°C
and maximum of 33.0°C were recorded during study. The
minimum and maximum relative humidity were 82% and 90%,
respectively.
2.3 A brief description of plant materials

Mallika is a hybrid from a cross of Neelum and Dashehari.
Its fruit is medium large in size, oblong elliptical in shape and
cadmium yellow in colored fruit having good keeping quality.
Average fruit weight is 410 g. It is a mid-season variety.
2.4 Selection of the fruits

Uniform size, shape and colored 100 healthy fruits were
selected from a tree of Mallika located at the residential area of
PSTU.
2.5 Fruit harvesting

Fruits were harvested when they attained in light green color
with uniform size and shape having apparently no defect. These
were cut off with a sharp knife keeping about 2 cm stalk intact and
carefully transferred to the Horticulture Laboratory.
2.6 Experimental design

Completely randomized design (CRD) with
replications was followed to conduct this study.
2.7 Determination of physical characteristics
Weight loss

Fruit weight was measured in every alternative day by
weighing individual fruit with a top pan electronic balance
(Model-668ALED, RFL). Weight loss was intended using the
following formula:

three

F1-F2

Weight loss (%)= -

X 100

Where, F1 = Initial weight of the fruit
F, = Weight of fruits at various ripening stages

External peel color

The peel color of fruits was determined using an Android
based Software namely “On Color Measure” (developed by
“PotatotreeSoft”, Version 3.0) with an aim pointer equipped. “On
Color Measure” is an amazing way to recognize color by using the
camera of mobile device. It affords to store the color information
in the easiest way. Color sensed at the stem end, equatorial region
and blossom end of each face of the fruit and mean value was
calculated. Detected peel color was stored in chromaticity values
of Red (R*), Green (G*) and Blue (B*). The camera was aimed
and cross hair pointer clicked to capture the target point with little
movement. The information displayed to dashboard was captured
with Grab button. All detailed color information including RGB,
HSV, color names, hex code and screen image was saved for the
future enquiry.
Firmness

Firmness of mango was sensed by the method mentioned by
Hassan (2006). Touch feeling was rated as 1-5, where, 5= mature
hard, 4= sprung, 3= between sprung and eating ripe, 2= eating ripe
and 1= over ripe.

2.8 Determination of chemical characteristics
Anthocyanin content

The total anthocyanin content of peel and the carotenoid
content of pulp were determined by the method of Sims & Gamon
(2002). Five gram of pulp were properly homogenized with 10 ml
(1:2) 80% cold acetone (80:20 vol:vol, pH = 7.8) and then
centrifuged at 800 rpm at 4° C for 4 min. The supernatant was
diluted with additional acetone to make the volume of 5 ml. The
absorbance of the extract was perceived 529 nm and 650 nm wave
length with double beam spectrophotometer (Dynamica HALO-
DB-20S UV-VIS Double Beam Spectrophotometer). Content of
anthocyanin was counted by using the following formula:
Anthocyanin (umol/ml) = Asyg — 0.288 Asso
Anthocyanin (umol/g x 207.247 = pg/g) = Asz — 0.288 Asso
Where, Ax is the absorbance of the extract solution at respective
wave length.
Titratable acidity

Titratable acidity (TA) was determined according to the
method by Ranganna (1979). Ten gram of pulp tissue was
homogenized with 40 ml of distilled water using a kitchen blender
for two minutes and filtered through a Whatman filter paper No.2.
Five milliliters of the filtrate was transferred into a 100 ml conical
flask with 1% phenolphthalein indicator solution (two drops). The
sample was titrated with 0.1 M sodium hydroxide (NaOH)
solution until the color changed to pink and persistent at least 15
seconds. The titre volume was recorded and the result was
expressed as percentage citric acid by using Ranganna (1979)
formula:

Titre (mL)x NaOH normality (0.1 M) x Vol. made up (50 mL) x Citric acid eq. weight(64 g) x 100

Citric acid (%) =
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Volume of sample for titrate(5 mL) x Weight of sample taken(10 g) x 1000
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The remaining filtrates after TA estimation was used to sense
the pH of the fruit pulp. A glass electrode pH meter (PHS-25
Precision pH/mV meter, LIDA Instrument) was used for the
purpose. Before being used, the pH meter was calibrated with
buffers at pH 4.0 followed by pH 7.0. After that, the glass
electrode was placed into the filtrate to measure the pH and
stabilized reading was recorded. For accuracy of the reading, the
glass electrode was washed after each reading with distilled water
and wiped to dry with soft tissue paper.

Total soluble solids concentration (TSS)

With the help of a digital refractometer (BOE 32195,
BOECO Germany) remaining filtrates from TA estimation was
used to measure the TSS. The refractometer was calibrated with
distilled water each time before any measurement. Only 1-2 drops
filtrate was placed on the prism glass and noted the refractometer
reading as TSS, which multiplied by dilution factor to obtain an
original % TSS. To overcome error from temperature, each
reading was standardized to a temperature of 20°C by adding
0.28% to obtain % TSS at 27°C.

Ascorbic acid (Vitamin C)

Ascorbic acid was determined with dye method as expressed
by Ranganna (1979). Ten gram of pulp tissue was homogenized
with 40 mL of 3% cold metaphosphoric acid (HPO3) using a
blender for two minutes and filtered through Whatman filter paper
no. 2. Five milliliters of aliquot was titrated with the indicator dye
2, 6-dichlorophenol-indophenol (DCIP or DPIP) until the filtrate
changed to pink color at least for 15 seconds persistency. The titre
volume of dye solution used was recorded and ascorbic acid
content was calculated as follows:

Ascorbic acid (mg /100 g) =

Titre (mL)x dye factor x vol.Lmade up x 100

Aliquot used for estimation (5 mL)x sample weight (10 g)

Five milliliter standard ascorbic acid solution + 5 ml of 3%
cold HPOg3 together was incorporated to standardize the dye. Then
titrated with DICP as to convert into pink color at least for 15
seconds. The dye factor was calculated as follows:

0.5

Dye factor = ——————
yefactor Titre (mL)
Total sugar

Sugar content of fruit was estimated by the following

procedures described by the Lane & Eynon (1923).

Standardization of Fehling’s solution

Fehling’s solution A and B was mixed together to 50 ml
volume in a beaker. From this mixture, only ten milliliter was
taken into a 250ml conical flask and 25ml distilled water was
added to it. A burette was loaded with standard sugar. On the other
hand, mixed solution in conical flask was heated on a hot plate
until fully boiled. Then three drops of methylene blue indicator
solution were added to mixed solution and titrated by standard
sugar solution. We stopped whenever decolorization of the

indicator occured. Fehling’s factor was calculated as below:

Titre x 2.5

Fehling’s factor (g of sugar)= ———
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Preparation of sample

Mixing of 50 ml fruit juice + 100 ml of distilled water + 5ml
of neutral led acetate solution was then kept for ten minutes for
homogenized. Then the intermingled was transferred to a 250 ml
volumetric flask and filled up to the mark with distilled water. The
solution was then filtered.

Estimation of reducing sugar

Ten ml of mixed Fehling’s solution was intermingled with
distilled water to reach the volume up to 250 ml in a conical flask.
Filtrated pure juice was loaded into a burette, while conical flask
was on a hot plate for boiling. Whenever boiling started, 3-5 drops
of methylene blue indicator dropped into the boiled solution and
titrated with burette juice. Decolorization of indicator was the end
point of titration. Percent reducing sugar was expressed as follows:

Reducing sugar (%) = F xDx 100
T X W x 1000
Where, F= Fehling’s
solution
D=
Dilution
T= Titre,
and
W=

Weight of sample

Estimation of total invert sugar

Fifty ml of filtrated pure solution + 5 ml citric acid + 50 ml
distilled water poured into a 250 ml capacity conical flask which
was boiled for inversion of sucrose and cooled. Consequently,
transferred to a 250 ml capacity volumetric flask to neutralized
with 1IN NaOH using an indicator namely phenolphthalein.
Additional distilled water was added to fulfill up to the mark of
flask. Then the mixed Fehling’s solution was titrated with
previously revealed procedure of invert sugar (reducing sugar).
Finally, total invert sugar was projected as follows:

Estimation of non-reducing sugar

Non-reducing sugar was estimated by using the following
formula:
Non-reducing sugar (%) = Total invert sugar (%) - Reducing sugar
(%)

Statistical analysis

By implementing a statistical programme MSTAT-C
recorded data on different parameters were analyzed following
CRD with 3 replications (Gomez & Gomez, 1984). All means
were envisioned and the analysis of variances (ANOVA) were
compared using Duncan’s Multiple Range Test (DMRT) at 1%
levels of significance.

I1l. RESULTS AND DISCUSSIONS

3.1 Studies on the physical characteristics at different stages of
the fruits
Peel color

Color is one of the most important criteria of quality of most
fruits. The changes in color of mango peel dark olive green to dark
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golden rod are the most obvious changes which occur during

different ripening stages of fruits.

Stage-1
(dark olive green)

Stage-5

(brown) (saddle brown)

Stage-3
(apple green)

Stage-6
(dark golden rod)

Figure 1. Different maturity stages of Mallika mango
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Figure 2. Colour (RGB %) of Mallika at different maturity stages.

At early stage, green (G) color is prominent and gradually
decreased with maturity. At stage-1, RGB % was 80, 100 and 28
respectively. The red (R) color contain was highest at stage-5
(RGB %- 200, 141, 2). Then value of RGB % was decreasing due
to deterioration of color pigment.

At stage-1, an abundance of chlorophyll masks the
carotenoids expressing dark olive green. These carotenoids are
unmasked when chlorophyll degraded during ripening leading to

This publication is licensed under Creative Commons Attribution CC BY.
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yellow appearance (Charoenchongsuk et al., 2015). Chlorophyll
degradation is attributed to ethylene, which up-regulates the de
novo synthesis of the enzyme chlorophyllase in the peel during
ripening (Mir et al., 2001; Choo, 2018). Besides, the peroxidase
activity able to open the porphyrin ring, oxidative system, pH
change may loss the green color (Kato & Shimizu, 1985,
Doreyappy-Gowda & Huddar, 2001).
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Firmness

Hardiness considered as important post-harvest quality of
fruits at storage. The firmness is changed obviously during storage
of mango. These changes in firmness were witnessed from stage-

Firmness
w
1
i

1 to stage-6 which afflicted the pulp become softer and sweeter as
a consequence of starch conversion to sugar in a higher ratio with
pleasant aroma and color.

S1 S2 S3

sS4 S5 S6

Matirity stages

Figure 3. Firmness at different maturity stages of Mallika mango.

Significant variation was comprehended relating to firmness
of mango pulp at different stages (Figure 3). The highest firmness
was recorded at stage-1 (5), then the firmness of mango was
decreased may be due to deviations in cell wall composition,
pectin, cellulose and hemicellulose along with carbohydrates
structures (Goncalves et al. 2006). The cell wall digested by
pectinesterase, polygalacturonase, and other enzymes (Narain et
al., 1998). The trend of decrease in firmness might be also due to
loss of moisture by transpiration and respiration, conversion of

12 ~

10 A

Weight Loss (%)

organic and inorganic metabolites. As a consequence, middle
lamella of cell wall, its strength and degrade cell to cell bonding
led to cellular swell as well as reduce puncture force of firmness
(Sogvar et al., 2016; Arnon et al., 2014).

Weight loss

The changes in weight loss are one of the important
indicators for maintaining the quality of fruits. The weight loss is
shown in Figure 4. Weight loss of fruits were varied from 1.98 —
9.12%, which increased with the time being (ripening).

S2 S3

S4 S5 S6

Maturity Stages

Figure 4. Percent weight loss of Mallika mango was perceived at different maturity stages

The highest weight loss was 9.12% at their stage-6. The
weight loss of the fruits was befallen due to the upshot of water
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loss from the fruits, microbial dwindling and harsh storage
environment like uncomplimentary temperature and humidity.
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High temperature boosted the weight loss but low temperature
declined it during ripening and storage. Such weight loss during
ripening might be from water loss consequences of the fruits
through various metabolic processes alike respiration and
transpiration (Kour et al., 2018).

3.2 Biochemical characteristics at different stages of the fruits

Total anthocyanin content

Anthocyanin increased with ripening stages. Ripe mango
peel gratified more anthocyanin at stage-6 and that was 470
mg/100 g. Meanwhile, it was only 170 mg/100g in early maturity
stage-1 (Figure 5).

600 -
& 500 - T
o
S _ L
oo 400 - _ A
E %
2 300 -
=
@©
3 200 -
]
=
§ 100 -
0
S1 S2 S3 S4 S5 S6
Maturity stages
Figure 5. Anthocyanin content in Amrapali and Mallika mango varieties
Mango fruits rich in carotenoid compounds. These The pH of the fruit pulp under the study varied from 3.96-

molecules are lipid-soluble stains contributing to yellow-orange
colors of mango fruit and red colors when mango is ripe, although
the reddish color of peel in several varieties is due to anthocyanins
(Masibo & Qian, 2008; Sivankalyani et al., 2016). Anthocyanins
are a group of phenolic compounds in the plant kingdom and they
exhibit good antioxidant properties (Takeoka & Dao, 2002).
Chromoplast is the place where carotenoids are sited which
sometime masked by chlorophyll and non-photosynthetic plant
tissues (Tanaka et al., 2008; Choo, 2018). Meanwhile, carotenoids
harvest light as a accessory pigment and as in the chloroplast
antioxidants converting the triplet chlorophyll to the singlet
ground state in the chloroplast (Arafat, 2005; Alcaino et al., 2016).
This transition of chlorophyll during ripening stages increases
carotenoids in mango which varied from variety to variety (Ellong
et al., 2015; Haque et al., 2015).

Titratable acidity

The titratable acidity content of fruits significantly diverse
among the maturity stages during study period (Table 1). At earlier
maturity stage-1, the highest titratable acidity was encountered
(0.45%), which was followed by stage- 2 (0.42%) and stage-3
(0.40%). Then the titratable acidity was declined towards
completely ripen. Subsequently, the lowest titratable acidity
(0.26%) was discovered from stage-6. A gradual decrease in
titratable acidity with the advancement of maturity might be due
to the transformation of citric acid into sugars and their additional
deployment in metabolic process (Velez-Rivera et al. 2014;). A
similar result was also reported by Kour et al. (2018) which is the
corroboration of this study.

pH of fruit juice

This publication is licensed under Creative Commons Attribution CC BY.
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4.54 contingent on maturity stages (Table 1). The lowest pH (2.80)
came across at earlier green stage-1, which was followed by stage-
2 (2.90) and stage-3 (3.08). Then pH was amplified with the
maturity progress and ripening and significantly the highest pH
(4.09) was noted at stage-6. This variation of pulp pH was mainly
due to the alteration of citric acid and ascorbic acid into sugar and
other products during ripening physiology (Rathore et al., 2007;
Baloch & Bibi, 2012).

TSS of fruit juice

The TSS content of fruit under the study varied from 15.52-
23.97% contingent on maturity stages (Table 1). The lowest TSS
(15.52%) was documented at early green stage-1, which was
followed by olive green stage- 2 (16.50%) and apple green stage-
3(18.63%). Then the TSS was increased up to the highest maturity
stage-6 and the highest TSS (23.97%) was recorded at stage-6.
Ripened mango fruit is a major source of sugars (glucose, fructose,
and sucrose) and other carbohydrates such as starch and pectins
(Bello-Pérez et al., 2007). Starch remains in higher quantity during
green stage which hydrolyzed to glucose (Derese et al., 2017). On
the other hand, pectin also remains in abundant quantity in green
mango which loss molecular weight during ripening (Saleem-Dar
et al., 2016). As a consequence of phosphorylation, glucose
phosphate enters the hexose phosphate pool and fuels a “futile
cycle” of sucrose synthesis and degradation (Geigenberger & Stitt,
1991). that controls the content of glucose, fructose, and sucrose
(Moscatello et al., 2011). Thus, glucose, fructose, and sucrose
generally increase during ripening (Bernardes et al., 2008).
Several researchers also exhibited increased monosaccharides and
disaccharides during maturation in different cultivars (Tasneem,
2004; Yashoda et al., 2005).
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Ascorbic acid

The ascorbic acid within the fruit was varied from 10.19-
29.08 mg/100g unlikely to different maturity stages (Table 1). At
stage-1, the highest ascorbic acid (29.08 mg) was logged, which
was followed by olive green stage- 2 (25.50 mg/100g) and apple
green stage-3 (23 mg/100g). Then the ascorbic acid was lessened
towards wholly ripening stage-6 and which was the lowest (10.19
mg/100g). Presence of higher amount of vitamin C in less ripen
fruit exhibited by Matheyambath et al. (2016) and Hu et al. (2018).
These decreased rate with ripening may be due to the involvement
of different metabolic pathways such as ethylene, oxalate, and
tartrate biosynthesis because vitamin C is a coenzyme of their
respective enzymes (Singh et al., 2011).
Reducing sugar

The reducing sugar was also varied from 1.90-5.03% as per
different maturity stages (Table 1). The lowest reducing sugar
(1.90%) was note down from dark olive-green stage-1, which was
followed by olive green stage- 2 (2.03%) and apple green stage-3
(4.90%). Then the reducing sugar was boosted abundantly to
completely ripen stage-6 where it was chronicled as the highest
(5.03%). This steady accumulation of reducing sugar with the
advancement of ripening maturity might be due to numerous
enzymatic activities.
Non reducing sugar

Similar increasing trend in respect of non-reducing sugar
was also noticed as the maturity increased which varied from 2.50-

236

6.20% (Table 1). The lowest non reducing sugar (2.50%) was also
tested from dark olive-green stage-1, which was followed by olive
green stage- 2 (3.16%) and apple green stage-3 (3.60%). Then the
non-reducing sugar was abundant towards complete ripening
stage-6 and significantly the highest non reducing sugar (6.20%)
was verified at stage-6.
Total sugar

The total sugar was fluctuated from 4.40-11.37% based on
the progress of maturity toward ripening (Table 1). At dark olive-
green stage-1, the lowest total sugar (4.40%) was detected
followed by olive green stage- 2 (6.83%) and apple green stage-3
(8.13%). Then the total sugar was encountered enormous in
completely ripen stage-6. The highest total sugar (11.37%) was
prominent in stage-6. Conversion of all carbohydrates and acids
into sugar might be reason of increased total sugar in fully ripen
mango. Taste of mango is the combination of sugar and acids
where increased sugar with reduced acids is always desired (Kays,
1991; Malundo et al., 2001). Hydrolysis of polysaccharides into
soluble sugar for climacteric mango fruits during ripening might
be another reason of such higher quantity of total sugar.
“Transition of chlorophyll into carotenoids, biochemical
conversions of starch into sugar, insoluble protopectin into pectin
and loss of organic acid through oxidation altogether are
responsible for the increase in sugar and carotenoids” (Campestre
etal., 2002; Kays, 1991; Martinez et al., 1997)

Table 1. Biochemical characteristics at different maturity stages of Mallika

Maturity stages TA TSS AC pH RS Non-RS TS
Stage-1 0.45a 15.52d 29.08a 2.79f 1.90d 2.50e 4.40e
Stage-2 0.42ab 16.50cd 25.50b 2.8% 2.03cd 3.16de 5.19de
Stage-3 0.40ab 18.63c 23.00b 3.00d 2.40bc 3.60cd 6.00cd
Stage-4 0.33abc  21.50b 17.00c 3.38c 3.12b 4.13c 7.26¢
Stage-5 0.28bc 23.40ab 11.92d 3.91b 4.42a 5.63b 10.06b
Stage-6 0.26¢ 23.97a 10.13de 4.09a 5.03a 6.20a 10.80a
LSD.oy 0.084 1.32 2.45 0.02 0.81 0.63 1.42
CV% 13.29 2.87 4.79 8.26 7.55 6.23 13.43
LeVeI Of Slg ** ** ** ** ** ** **

Means in a column followed by the same letter(s) are not
significantly differently at 1% level of DMRT, **= Significant at
1% level of probability, TSS= Total soluble solids concentration,
AC=Ascorbic acid, TA= Titratable acidity, RS= Reducing sugar,
Non-RS= Non reducing sugar, TS= Total sugar

IV. CONCLUSIONS

The physical quality such as color, firmness and percent
weight loss were the highest at earlier maturity stage-1 (dark olive
green). This stage is suitable for harvesting as to transportation,
marketing and exportation purpose from the farmers point of view.
All biochemical parameters such as TSS, pH, reducing, non-
reducing as well as total sugar content were found promising with
decreased TA, vitamin C and increased carotenoids as well as
anthocyanins. Therefore, stage-6 (dark golden rod colour) is the

This publication is licensed under Creative Commons Attribution CC BY.
http://dx.doi.org/10.29322/1JSRP.12.07.2022.p12728

most suitable for consumption. Android based mobile software
like “PotatotreeSoft”, Version 3.0 could be alternative of
expensive colorimeter for farmers and consumers both. More
android software along with different varieties of mango might be
practiced in future for the maturity indices for harvesting,
transportation, marketing and consumption.
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