
Sapota (Manilkara achras (Mill.) Fosberg (Syn: Achras
zapota L.) is one of the most important tropical fruits
belonging to the family Sapotaceae. It is popularly

known as ‘chikku’. It is one of the delicious fruits of humid
tropical and subtropical regions. It is an evergreen tree,
and native of tropical America. Sapota is mainly valued for
its sweet and delicious fruits. The fruits have an appreciable
amount of protein, fat, fibre, calcium, phosphorus, iron,
carotene and vitamin C (Shanmugavelu and Srinivasan,
1973). Sapota fruits are used for making sapota jam or mixed
fruit jam and they provide valuable sources of raw material
for the manufacture of industrial glucose, pectin and natural
fruit jellies. They are also canned as slices (Sulladmath and
Reddy, 1985).
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SUMMARY :

The present investigation on sapota blended with jackfruit and avocado for value addition was carried out at the
Division of Horticulture, University of Agricultural Sciences, GKVK, Bangalore during 2007-08. The sapota
blended with jackfruit and avocado nectar containing 20 per cent juice, 0.30 per cent citric acid and  200 Brix was
found to be acceptable with good organoleptic scores for appearance (3.75), aroma and flavour (3.70), taste
(4.20) and overall acceptability (3.67). Sapota blended with jackfruit and avocado squash containing 30 per cent
juice, 1.00 per cent citric acid and 500 Brix was found to be acceptable with good organoleptic scores for appearance
(4.16), aroma and flavour (3.98), taste (3.92) and overall acceptability (3.75).Sapota blended with jackfruit and
avocado syrup containing 50 per cent juice, 1.50 per cent citric acid and 700 Brix was found to be acceptable
with good organoleptic scores for appearance (3.71), aroma and flavour (3.91) and taste (4.40), overall
acceptability (3.96).
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EXPERIMENTALMETHODS
The investigation was carried out at processing, analytical

and quality control laboratories in the Division of
Horticulture, University of Agricultural Sciences,  Bangalore.

Fully riped sapota, jackfruit and avocado were selected
and fruits of sapota, avocado were thoroughly washed in clean
water. Pulp was extracted by scooping the fruits manually and
the jackfruit fruits were thoroughly washed in clean water and
outer skin was removed using stainless steel knife. The fruit
were cut into small pieces, blended in a mixer and passed
through a 30 mesh sieve to remove the fibrous material. The
juice was filtered  separately by squeezing through the muslin
cloth in different vessels. The extracted pulp was used for
preparation of products namely sapota candy, sapota blended
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jackfruit and avocado nectar, squash and syrup. The FPO
minimum specification for nectar, squash and syrup is as
follows: For nectar pulp 10 per cent, minimum per cent of TSS
10 0B  and 0.25 per cent acidity, recipes were prepared with 15
per cent, 20 per cent and TSS 15 0B and 20 0B and 0.30 per cent
acidity, for squash pulp 25 per cent, minimum per cent of TSS
40 0B and 1.00 per cent acidity, recipes were prepared with 25
per cent, 30 per cent and TSS 40 0B and 50 0B and 1.00 per cent
acidity and for syrup  pulp 45 per cent, minimum per cent of
TSS 68 0B and 1.50 per cent acidity, recipes were prepared with
45 per cent, 50 per cent and TSS 68 0B and 70 0B and 1.50 per
cent acidity.

Preparation of products and chemical analysis:
Jackfruit and avocado blended sapota nectar, squash and
syrup:

The nectar, squash and syrup were prepared by blends
like sapota pulp (75%), jackfruit pulp (20%) and avocado pulp
(5%).

Blended fruit pulp and hot cane sugar syrup were mixed
together prepared in the proportion of proposed recipe on
volume basis. The mixture was heated on low heat by adding
required amount of citric acid. Finally the product was
preserved with potassium metabisulphate (KMS) (100 ppm)

was added to prevent spoilage during storage.
Separately prepared nectar, squash and syrup were filled

into the pre-sterilized bottle of 200ml capacity and sealed
airtight using crown caps with the help of crown corking
machine. Then the product was processed in boiling water
for 25 minutes, cooled immediately and stored at room
temperature. Using ‘Erma-hand refractometer’ total soluble
solids content was recorded, titrable acidity  and total sugars
were estimated by using Ranganna (1977) and Somogyi (1945)
method, respectively. Organoleptic evaluation of the product
was done by a panel of 10 Judges by numerical scoring method
(Amerine et al., 1965).

EXPERIMENTAL FINDINGS AND ANALYSIS

The results of the changes in chemical composition of
sapota blended jackfruit and avocado nectar, squash and syrup
show that, maximum increase was in total soluble solid level
during the storage period of 120 days in treatment N

2
T

2
(20%

pulp, 20 0B and 0.30 % acidity ), Sq
2
T

2
(30% pulp, 50 0B and 1.00

% acidity ) and S
2
T

2
(30% pulp, 50 0B and 1.00 % acidity) in

case of nectar, squash and syrup, respectively i.e. from 20-
21.72, 50-53.05 and 70-72.05 as shown in Tables 1, 2 and 3.
Similar results were obtained by Jain et al. (2006) in aonla

Table 1 : Changes in TSS, acidity and total sugars content of sapota blended jackfruit  and avocado nectar during storage
TSS (OB) Acidity (%) Total sugars (%)

Factors
I II I II I II

Pulp (%)

15 (N1) 17.50 19.07 0.30 0.22 15.10 15.22

20 (N2) 17.50 19.17 0.30 0.23 15.32 15.48

F-test - * - * * *

S.E.± - 0.007 - 0.0004 0.003 0.002

C.D. (5%) - 0.0217 - 0.0012 0.010 0.006

TSS (OB)

150B (T1) 15.00 16.57 0.30 0.23 14.30 14.44

200B (T2) 20.00 21.67 0.30 0.22 16.15 16.26

F-test - * - * * *

S.E.± - 0.007 - 0.0004 0.003 0.002

C.D. (5%) - 0.0217 - 0.0012 0.010 0.006

Interaction

N1T1 15.00 16.52 0.30 0.23 14.15 14.28

N1T2 20.00 21.62 0.30 0.22 16.05 16.15

N2T1 15.00 16.61 0.30 0.24 14.45 14.60

N2T2 20.00 21.72 0.30 0.22 16.25 16.36

F-test - NS - * * *

S.E.± - - - 0.0005 0.004 0.003

C.D. (5%) - - - 0.0017 0.014 0.006
I - 0 days, II – 120 days after stotage, * indicate significance of value at P=0.05, NS = Non-significant
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Table 3 : Changes in TSS, acidity and total sugars content of sapota blended jackfruit  and avocado syrup during storage
TSS (OB) Acidity (%) Total sugars (%)

Factors
I II I II I II

Pulp (%)

15 (N1) 68.00 71.23 1.50 1.34 61.50 63.27

20 (N2) 70.00 71.39 1.50 1.35 62.17 63.38

F-test - NS - NS * *

S.E.± - - - 0.00 0.176 0.012

C.D. (5%) - - - - 0.544 0.038

TSS (OB)

150B (T1) 68.00 70.26 1.50 1.34 61.15 62.64

200B (T2) 70.00 72.37 1.50 1.35 62.52 64.05

F-test - * - * * *

S.E.± - 0.072 - 0.001 0.176 0.012

C.D. (5%) - 0.222 - 0.003 0.544 0.038

Interaction

N1T1 68.00 70.24 1.50 1.34 60.91 62.62

N1T2 70.00 72.23 1.50 1.35 62.10 63.92

N2T1 68.00 70.28 1.50 1.34 61.40 62.65

N2T2 70.00 72.50 1.50 1.35 62.94 64.10

F-test - NS - NS NS *

S.E.± - - - 0.00 0.00 0.017

C.D. (5%) - - - - - 0.53
I - 0 days, II – 120 days after stotage, * indicate significance of value at P=0.05, NS = Non-significant

Table 2 : Changes in TSS, acidity and total sugars content of sapota blended jackfruit  and avocado squash during storage
TSS (OB) Acidity (%) Total sugars (%)

Factors
I II I II I II

Pulp (%)

15 (N1) 45.00 46.53 1.00 0.83 38.75 40.84

20 (N2) 45.00 47.80 1.00 0.85 39.26 41.48

F-test - NS - * * *

S.E.± - 0.00 - 0.000 0.024 0.086

C.D. (5%) - - - 0.000 0.075 0.267

TSS (OB)

150B (T1) 40.00 42.54 1.00 0.85 36.40 38.94

200B (T2) 50.00 51.79 1.00 0.84 41.60 43.38

F-test - * - * * *

S.E.± - 0.87 - 0.000 0.024 0.086

C.D. (5%) - 2.70 - 0.000 0.075 0.267

Interaction

N1T1 40.00 42.53 1.00 0.85 36.25 38.51

N1T2 50.00 52.53 1.00 0.82 41.25 43.18

N2T1 40.00 42.55 1.00 0.85 36.56 39.38

N2T2 50.00 53.05 1.00 0.84 41.96 43.58

F-test - * - * * *

S.E.± - 1.24 - 0.000 0.034 0.122

C.D. (5%) - 3.83 - 0.001 0.106 0.377
I - 0 days, II – 120 days after stotage, * indicate significance of value at P=0.05,  NS = Non-significant
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squash, Chowdhary et al. (2006) in guava RTS, Kannan
Thirumaran (2002) in Jamun syrup.

Acidity of nectar, squash and syrup gradually decreased
after storage period of 120 days (Tables 1, 2, 3). Maximum
reduction of acidity was noticed in treatment of N

2
T

2
M in

nectar, SQ
2
T

1
in squash and S

2
T

2
in syrup. This  might also be

due to hydrolysis of polysaccharides and non- reducing sugars
where acid is utilised for converting it into reducing. Analogous
results were reported by Gajanana (2002) in amla juice.

Maximum increase in total sugars level was noticed in
N

2
T

1
(20% pulp, 15 0B ) which recorded about 14.45 -14.60in

nectar, SQ
2
T

2
(30% pulp, 500B ) which recorded about 41.96-

43.58 in squash and S
2
T

2
(50% pulp, 70 0B ) which recorded

about 62.94-64.10 in syrup (Fig. 1, 2 and 3). Similar results were
also observed by Gajanana (2002) in amla juice. Jain et al. (1984)
in orange, Bael and lemon squash, venilla and Sambandamurthi
(1997) in coconut syrup.

Storage period (days)

Fig. 1 :  Changes in sugars content of sapota blended with
jackfruit and avocado nectar (20% pulp, ratio of 70:
25:05 and 50 B TSS) during storage period of 120 days

Table 4 : Organoleptic scores of sapota blended jackfruit and avocado nectar during storage
Factors Appearance Aroma and flavour Taste Over all acceptability

Interaction

N1T1 3.40 3.40 3.80 3.26

N1T2 3.45 3.35 3.65 3.20

N2T1 3.55 3.45 4.15 3.60

N2T2 3.75 3.70 4.20 3.67

F-test * * * *

S.E.± 0.004 0.004 0.018 0.014

C.D. (5%) 0.012 0.013 0.056 0.045
* indicate significance of value at P=0.05, NS = Non-significant
N1T1 : 15% pulp, 15OB, N1T2 : 15% pulp, 20OB,  N2T1 : 20% pulp, 15OB,  N2T2 : 20% pulp, 20OB.

Fig. 2: Changes in sugars content of sapota blended with
jackfruit and avocado squash (30% pulp, ratio of 70:
25:05 and 50 B TSS) during storage period of 120 days
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Fig 3:   Changes in sugars content of sapota blended with jackfruit and avocado  squash
(30%pulp{ ratio of 70:25:05} and 50 B TSS) during storage period of 120 days
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Fig 4 : Changes in sugars content of sapota blended with jackfruit and avocado syrup {50% pulp ( ratio
of 70:25:05) and 70 B TSS} during storage of 120 days
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Fig. 3 : Changes in sugars content of sapota blended with
jackfruit and avocado syrup (50% pulp, ratio of 70:
25:05 and 70 B TSS) during storage of 120 days

S
ug

ar
s 

(%
)

Organoleptic qualities of sapota blended jackfruit and avocado
nectar, squash and syrup:

These products prepared with different recipes were
subjected to organoleptic evaluation after 120 days to assess
the quality attributes. Appearance, aroma and flavour, taste and

overall acceptability of product prepared with 20 per cent pulp
and TSS levels of 20 0B (N

2
T

2)
in nectar, 30 per cent pulp and TSS

levels of 50 0B (SQ
2
T

2
) in squash and 50 per cent pulp and TSS

levels of 70 0B (S
2
T

2
) in syrup were given more points and best

than other levels of juices as shown in Tables 4, 5 and 6.
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Table 5 : Organoleptic scores of sapota blended jackfruit and avocado squash during storage
Factors Appearance Aroma and flavour Taste Over all acceptability

Interaction

SQ1T1 3.90 3.90 4.06 3.75

SQ1T2 3.93 3.80 3.92 3.70

SQ2T1 4.06 3.95 3.87 3.60

SQ2T2 4.16 3.98 3.83 3.75

F-test * * NS *

S.E.± 0.052 0.007 - 0.003

C.D. (5%) 0.161 0.021 - 0.011
* indicate significance of value at P=0.05, NS = Non-significant
SQ1T1 : 25% pulp, 40OB, SQ1T2: 25% pulp, 50OB, SQ2T1: 30% pulp, 40OB, SQ2T2: 30% pulp, 50OB

Table 6 : Organoleptic scores sapota blended jackfruit and avocado syrup during storage
Factors Appearance Aroma and flavour Taste Over all acceptability

Interaction

S1T1 3.51 3.80 4.20 3.71

S1T2 3.46 3.90 4.30 3.66

S2T1 3.56 3.80 4.15 3.91

S2T2 3.71 3.91 4.40 3.96

F-test * NS * *

S.E.± 0.012 - 0.004 0.012

C.D. (5%) 0.039 - 0.012 0.039
*  indicate significance of value at P=0.05,   NS = Non-significant
S1T1: 45% pulp, 68OB, S1T2 : 45% pulp, 70OB, S2T1: 50% pulp, 68OB, S2T2: 50% pulp, 70OB
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