
Abstract : The experiment entitled “Biochemical characters of some mango (Mangifera indica L.) cultivars

and hybrids at different stages of growth and development under south Gujarat conditions” was conducted at

the Department of Fruit Science, ASPEE College of Horticulture and Forestry, Navsari Agricultural University,

Navsari (Gujarat). In this experiment six cultivars of mango viz., Alphonso, Dashehari, Kesar, Neelum,

Rajapuri and Totapuri as well as three hybrids viz., Amrapalli, Mallika and Neelphonso were tested for their

chemical properties. The experiment was laid out in completely randomized design (CRD) with nine treatments

and three repetitions. Regarding chemical parameters, the maximum total soluble solids (TSS %) was recorded

in Kesar at marble, mature and ripe stages and in Alphonso at pre-mature stage. The maximum total sugar (%)

and reducing sugar (%) were recorded in Alphonso. The non reducing sugar (%) was observed maximum in

Alphonso. Titrable acidity (%) was found minimum in Totapuri at marble, pre-mature and mature stages and

in Alphonso at ripe stage. TSS: Acidity ratio was maximum in Totapuri at marble, pre-mature and mature

stages and in Alphonso at ripe stage.
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Mango (Mangifera indica L.) is the premier fruit

of the world belongs to the family Anacardiaceae.

It is grown in 111 countries around the world, but this

fruit occupies a unique place amongst fruit crops grown

for well over 4000 years in Indian subcontinent. Out of

69 species of mango, all the edible and commercial mango

cultivars or varieties grown throughout the world  belong

to Mangifera indica L.

Owing to easy availability of this national fruit for a

longer period, an excellent flavour and delicious taste with

uniform blend of sweet and sour and nutritive value, it

attains mass appeal and is called ‘The King of the fruits’.

Besides this fruit possesses a good source of vitamin-A,

B-carotene, vitamin-B complex, vitamin-C, minerals,

digestible sugars and trace elements.

In the past, fruit quality tests with regard to chemical

parameters were studied only at ripe stage. However,
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changes in mango fruit were not studied so far for the

different varieties at marble, per-mature, mature and ripe

stages of growth. To understand the bio-chemical changes

in mango fruits at different stages of growth and

development, the investigation entitled studies on the

changes in chemical properties of some mango cultivars

and hybrids at different stages of growth and development

under south Gujarat conditions was planned on the nine

varieties of mango viz., Alphonso, Kesar, Dashehari,

Rajapuri, Totapuri, Neelum, Neelphonso, Amrapalli and

Mallika.

RESEARCH METHODS

The experiment was carried out at the Laboratory

of Fruit Science, ASPEE College of Horticulture and

Forestry, Navsari Agricultural University, Navsari. The
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required quantity of mango fruits of nine varieties were

collected from the orchard of Instructional farm of the

college, at different four stages of growth and development

i.e., marble, pre-mature, mature and ripe stage during the

year of 2009. The experiment was laid out in a completely

randomized design (CRD) with three repeatitions. Fruits

of cultivars. Alphonso, Dashehari, Kesar, Neelum,

Rajapuri and Totapuri as well as three hybrids, Amrapalli,

Mallika and Neelphonso were tested for their chemical

characteristics. Ten fruits from different cultivars and

hybrids at marble, pre-mature and mature stage were used

on the same day for recording necessary observations in

the laboratory. Simultaneously, more ten mature fruits

were taken to the laboratory in CFB boxes for ripening

process i.e. under storage condition. Observations on

chemical characters viz., TSS (%), total sugar (%),

reducing sugar (%), non-reducing sugar (%), acidity (%)

and TSS: Acidity ratio were recorded. The data recorded

on various characters during the period of investigation

were statistically analyzed by appropriate procedure to

completely randomized design as per the method described

by Panse and Sukhatme (1967).

RESEARCH FINDINGS AND DISCUSSION

The research results emerged from the investigation

are summarized under following heads:

Chemical characteristics:

Total soluble solids (%):

The total soluble solids of different mango cultivars

and hybrids recorded gradual increase from marble to

ripe stage. Maximum TSS was recorded in Kesar at ripe

stage (20.83). Alphanso at premature stage (10.07%) and

at ripe stage (20.57%). Totapuri recorded minimum TSS

(13.37 %) at ripe stage (Table 1). The increase in TSS

from marble to ripe stage might be due to accumulation

of more sugars in the fruit as a  result of hydrolysis of

starch vis-a-vis other components. While working with

fruits, Tondon and Kalra (1983), Verma et al. (1986) and

Aree (1987) also found similar results and supported the

present findings.

Total sugar (%):

It is evident from the data presented in Table 1 that

the total sugar of different cultivars and hybrids of mango

increased throughout the growth and development of fuit.

Alphonso possessed highest total sugar (13.77 %) at ripe

stage. Which was at par with Kesar recording 13.50 %

total sugar. In case hybrids, total sugar of Neelphanso

and Amarpali was 12.80 and 12.50 per cent, respectively

and remained at par with each other. An increased

concentration of sugars from marble to ripe stage of fruit

development could be attributed to strong source (leaf)

and sink (fruit) relationship as well as conversion of starch

into sugars during biochemical changes under ripening

process which might have resulted into sweetness. In over

ripe fruits, total sugar content decreased because of

consumption of reducing sugars for respiration and for

other energy consuming ripening processes (Fuchs et al.,

1980). An increase in total sugar from marble stage to

ripe stage was reported by Tondon and Kalra (1983), Aree

(1987) and Sharaf et al. (1989) which are in conformity

with the present investigation.

Reducing sugar (%):

The reducing sugar increased throughout the growth

period of mango fruits. It was maximum (5.37 %) in

Alphonso at ripe stage, which was at par with Kesar (5.17)

(Table 1). This might be due to biochemical changes in

sugars leading into increase or decrease in sugar. During

ripening, starch content decreased up to some extent

resulting into an increase in the reducing sugars (Fuchs

et al., 1980). The similar results were also observed by

Tondon and Kalra (1983) and Aree (1987) which are in

support of the present findings.

Non-reducing sugar (%):

With the development of fruit, the non-reducing sugar

increased from marble stage to ripe stage. The data

preented in Table 1 showed that non-reducing sugar was

significantly higher in Alphonso (8.40 %) followed by

Kesar (8.33 %) and Neelum (8.27 %) at ripe stage.

During ripening, there was decrease in starch content

and an increase in the non-reducing sugars. Similar trend

was reported by Fuchs et al. (1980) and Verma et al.

(1986).

Acidity (%) (Titrable):

Titrable Acidity showed the decreasing trend

throughout the different stages of growth and development

of different varieties and hybrids of mango tested under

study. The acidity was maximum in Rajapuri at marble

(0.88%), premature, (0.65%) and mature stages (0.57

%). However, it drastically reduced at ripe stage up to

0.17 per cent (Table 1). The decrease in acidity could be

due to conversion of acids into sugars and then utilization

as respiratory substrate during ripening and later on. The

titrable acidity increased continuously and reached the

highest level at maturity. The rate of increase was slow

in the beginning but, it was very high during the maturation

period. The above findings are in accordance with Verma

et al. (1986), Aree (1987), Aclantara and Mendoza (1991)
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and Mandal et al. (1993).

TSS : Acidity ratio:

TSS : Acidity ratio of different cultivars and hybrids

were found significant at all stages of growth and

development under study. The maximum ratio was noted

in Totapuri at marble (10.27), premature (25.29) mature

stage (37.96) and Alphonso at ripe stage (257.12). This

might be due to accumulation of more sugars in the fruit

due to hydrolysis of starch and reduction in organic acids

at later stages. The results are in conformity with the

findings of Aree (1987) and Kudachikar (2003).

Changes in chemical parameters during storage:

Total soluble solids (TSS) (%):

The total soluble solids (TSS) of different cultivars

and hybrids of mango during storage was gradually

increased with the advancement of storage period (Table

2). Total soluble solids content was significantly higher in

Kesar at 1st, 9th, 12th and 15th day of storage while on 3rd

day, it was higher in Amrapalli (T
8
) and it was higher in

Alphonso on the 6th day. The lowest total soluble solids

content was noted in Rajapuri  during storage period. The

increase in total soluble solids content during storage might

be due to the accumulation of more sugars and other

components in the fruit as a result of hydrolytic activity

by the enzymes. The above findings are similar to the

reports of Katrodia et al. (1984), Medicott and Thompson

(1985), Verma et al. (1986), Aclantara and Mendoza

(1991), Rajput and Pandey (1997), Jadhao et al. (2000)

and Patel et al. (2003).

Total sugar (%):

The data of Table 2 revealed that the total sugar

content of fruit was gradually increased with increase in

storage period. The total sugar content was significantly

the highest in Alphonso at 1st, 6th, 9th and 12th day of storage

while at 3rd day, it was highest in Amrapali and at 15th day

it was highest in Kesar. During ripening conversion of

complex food material into simple substances like sugar

is possible because of enzymatic activities leading to

improvement in quality. On the other hand, in over ripe

fruits, total sugar content decreases because of the

consumption of sugar for its respiration and other energy

consuming ripening processes (Fuchs et al., 1980).

Simultaneously, the biochemical changes occurred

amongst the sugar fraction and other constituents in pulp

throughout the storage period. Similar results were also

reported by Minhas et al. (1991), Hossain et al.(2001),

and Anila and Radha (2003) which are in agreement with

the present findings.

Reducing sugar (%):

The reducing sugar of different cultivars and hybrids

of mango increased with an increased in storage period

(Table 2). Reducing sugar content was significantly higher

in Alphonso during storage it might be due to biochemical

changes occurred amongst the sugar fractions with other

constituents in fruit during storage. During ripening, there

was a decrease in starch content and an increase in the

reducing sugars. The reports of Katrodia et al. (1984)

and Verma et al. (1986) confirmed the results of the

present study.

Non-reducing sugar (%):

The non-reducing sugar content of mango fruits was

gradually increased with an increase in storage period.

Alphonso significantly recorded the highest non-reducing

sugar during 1st and 6th day of storage; at 9th and 12th day

it was highest in Kesar; while, at 3rd and 15th day, it was

highest in Totapuri and Neelum, respectively (Table 2).

During ripening, starch content decreased resulting into

increase in the non-reducing sugars. The reports of Verma

et al. (1986) and Chaudhari et al. (1998) supported the

present findings.

Acidity (%):

The acidity content of different cultivars and hybrids

of mango gradually decreased up to 6th day of storage

and at 9th, 12th and 15th day, it remained similar. The acidity

content was lowest in Totapuri during storage period

(Table 2). The decrease in acidity could be due to

conversion of organic acids into sugars and then utilization

as respiratory substrate during storage period. The titrable

acidity increased continuously and reached the highest

level at maturity. The rate of increase was slow in the

beginning but it was peak during the maturation period.

Similar results were also reported by Aclantara and

Mendoza (1991) as well as Minhas et al. (1991).
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