
Mango (Mangifera indica L.), is known as ‘the king
of fruits’ due to its exotic flavour, delicious taste
and several other desirable characters. Mango, the

national fruit of India is the most popular tropical fruit crop
belongs to Anacardiacae family originated from South Asia,
the Indo-Burma region. It has intimate association with
cultural, religious, aesthetic and economic life of Indians since
time immemorial (Chattopadhyay, 1976). India is the largest
producer of mango accounting for about 54 per cent of the
world production, followed by Mexico, Pakistan and Indonesia.
In India, mango occupies about 37.60 per cent of an area and
contributes 22.21 per cent of total production of fruit crops
(Anonymous, 2010).

Alphonso is one of the leading mango cultivars of the
Konkan region of Maharashtra, known for its outstanding
flavour and taste. The Alphonso mango pulp can be stored
under frozen condition at -18ºC temperature in deep freeze
during summer months with the minimum changes in the
chemical as well as organoleptic qualities, which could be
used for further conversion into other value added products
such as mango bar. Mango fruit bar, an important product of
commerce, is generally prepared by drying mango pulp with
proper amount of sugar and acid. To standardize the recipe
for preparation of good quality mango bar from frozen pulp,
the present investigation on preparation of mango bar was
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undertaken.

RESEARCH METHODS
Fully ripe mango fruits were selected, which were washed

thoroughly to remove dust and dirt and then peeled. After
extraction of pulp manually, the mango pulp was homogenized
with mixer and then it was stored in deep freeze at -180 C
temperature for a period of four months. The mango pulp was
later on taken out from the deep freeze and used for the
preparation of bar when the pulp had the normal room
temperature. For the preparation of bar, the mango pulp was
taken into a deep stainless steel vessel and the sugar as per
the treatment and 0.5 per cent citric acid was added into the
pulp. The mixture was then heated for five minutes with
continuous stirring of pulp to avoid the charring of pulp. After
heating, the mixture was cooled to room temperature and then
0.1 per cent of KMS was added into it. The properly washed,
cleaned and dried trays were smeared with butter to avoid
sticking of the product. The mixture was then spread into the
trays to the desired level of thickness. These trays were kept
in the cabinet drier at 600 C for about 10 to 12 hr until both the
sides were non sticky and dried well. Later on, the same
procedure was repeated for giving second, third and fourth
layer above first layer and to prepare a bar of 1cm thickness.
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Dried bar was then cut into rectangular pieces, wrapped in
aluminium foil and packed in 400 gauge polyethylene bags
(Fig. A). The mango bar was stored for three months and
analyzed at monthly interval for the different quality
parameters. The colour of mango bar was measured using
Colorimeter (Colour Reader CR-10) and expressed as L*, a*,
b* values. Firmness was analyzed using a texture analyzer
(TA.XT2 Pro Touch System) fitted with a light weight blade
set probe. A shear force was applied at a rate of 2 mm/s which
cut the sample to a depth 5 mm from the contact point. The
firmness was expressed as the force in N required for cutting
the mango bar through a distance of 5 mm. Total soluble solids
content was measured using Atago hand refractrometer. The
moisture content of mango bar was determined using a
Contech moisture analyser (model CA-123) at 100ºC. Titratable
acidity, reducing and total sugars and ascorbic acid were
estimated by methods suggested by Ranganna (1997). The -
carotene and non-enzymatic browning were determined with
the methods described by Srivastava and Kumar (2002). It
was also evaluated during storage for sensory attributes like
colour, flavour, taste and overall acceptability by panel of 5
judges on 9 point hedonic scale (Amerine et al., 1965). The
data were statistically analyzed by using Factorial Completely
Randomized design (FCRD) described by Panse and Sukhatme
(1985).

Fully ripe mango fruits

Washing and peeling of fruits

Extraction of pulp

Homogenizing the pulp in mixer

Storing in deep freeze at-18ºC

Mixing the ingredients in the pulp according to recipe

Heating the content for five minutes

Cooling at room temperature

Adding 0.1 per cent KMS and mixing

Pouring the pulp in an aluminium tray

Drying at 60ºC for 10 hours

Repeating the above procedure to make second and the third layer

Cooling and cutting the bar in rectangular pieces

Packaging

Labelling

Storing at ambient temperature condition

Fig. A : Flow chart for preparation of mango bar

RESEARCH FINDINGS AND DISCUSSION
The changes in physico-chemical composition of mango

bar during storage are presented in Table 1 and 4. Among the
treatments, T

1
 (10% sugar) exhibited maximum mean colour

value L*, while it was minimum in the treatment T
4
(40% sugar).

It is evident from the data that the a* value for colour of the
mango bar varied significantly due to level of dry sugar added
in the product and the a* value increased with increasing the
sugar concentration in the product. A significant increase in
the a* value for colour with decrease in L* and b* value for
colour of mango bar was noticed during storage. It indicates
that the mango bar was darker in colour at the end of the
storage period of 3 months. The firmness of the mango bar
declined with increase in the sugar levels in the product. It
could be due to rise in the moisture content of the product
during storage. The pliable texture was due to better binding
of moisture in presence of higher sugar content (Narayana et
al., 2007). The observations are in accordance with findings
reported by Mir and Nath (1993) in fortified mango bar.

Studies on the qualitative changes during storage of
mango bar revealed that the moisture content was increased
during storage. The gain in moisture might be due to
absorption of moisture from the atmosphere by the package
as at ambient condition there was higher relative humidity
(90-95%) during storage. The total soluble solid content of
the mango bar showed a decreasing trend during storage
period of 90 days. This might be due to pickup of the moisture
from the atmosphere by the mango bar which lowered the
concentration of total soluble solids of the mango bar. It is
evident from the data that the titratable acidity of mango bar
varied significantly with different recipe treatments as well as
storage period. The acidity of mango bar witnessed an
increasing trend during storage period of 90 days. Similar trend
of increase in acidity during storage has been recorded by
Mir and Nath (1993) in mango bar and Aruna et al. (1999) in
papaya fruit bar. It was observed that as dry sugar level in the
product increased, the corresponding increase in the level of
reducing sugars of mango bar was also noticed. The increase
in reducing sugar was probably due to acid hydrolysis of
sucrose during storage. Similar trend of increase in reducing
sugars during storage has been recorded by Mahajan et al.
(2011) in pineapple bar. Total sugars of mango bar decreased
significantly during storage. The decrease in total sugars was
might be due to significant increase in the moisture. Presence
of moisture in food stuffs has been reported to cause a decrease
in the concentration of nutrients (Labuza, 1973). The -
carotene content of mango bar decreased during the storage.
The loss could be due to non-oxidative changes (thermal
degradation) which altered the -carotene content, the colour
of the product and lowered the flavour and nutritive value of
the product (Eskin, 1979). The NEB of mango bar increased
during the storage. This increase in non-enzymatic browning
might be attributed to decrease in sulphur dioxide
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Fig. 1 : Changes in sensory score for colour of mango bar
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Fig. 2 : Changes in sensory score for flavour of mango bar
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Fig. 3 : Changes in sensory score for texture of mango bar
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Fig. 4 : Changes in sensory score for overall acceptability
of mango bar
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(Swaminathan, 1987), concomitant with heat and loss of
sulphur dioxide content of the product (Rao and Roy, 1980)
during storage.

Organoleptic quality determines the storage stability of
the product. The mango bar prepared with 20 per cent dry
sugar, 0.5 per cent citric acid and 0.1 per cent KMS i.e. treatment
T

2
 recorded highest score for colour, flavour texture and

overall acceptability which was significantly superior to all
other recipes (Fig. 1 to 4). A significant decrease in the colour
score during storage was due to increase in the non-enzymatic
browning during three months of storage. A decline in the
sensory score for texture might be due to the significant
increase in the moisture content of the mango bar during
storage at ambient temperature. The decrease in the overall
acceptability of the product was due to loss of colour, flavour
as well as the texture of the mango bar during storage. A
decline in the overall acceptability score of the product during
storage is reported by Mahajan et al. (2011) in pineapple bar
and Khadtar (2012) in jackfruit bar.

Conclusion:
From the present investigation, it could be concluded

that the mango bar recipe i.e. 20 per cent dry sugar, 0.5 per
cent citric acid and 0.1 per cent KMS was found to be the best
recipe for mango bar with highest sensory score for
organoleptic qualities. The product, mango bar could be
successfully stored at ambient temperature condition without
any deterioration for the period of three months.

REFERENCES
Amerine, M.A., Pangborn, R.M. and Rossler, B.B. (1965).
Principles of sensory evaluation of food. Academic Press, London,
UNITED KINGDOM.

Anonymous (2010). National Horticulture Board, Department of
Agriculture and Corporation, Government of India, annual report,
pp. 86-95.

Aruna, K., Vimala, V., Dhanalaxmi, K. and Reddi, Vinodini (1999).

Table 4 : Changes in total sugars and β-carotene of mango bar during storage at ambient conditions
Total sugars (%) β-carotene (µ g/100g)

Storage  period (days) Storage  period (days)Treatments
0 30 60 90 Mean 0 30 60 90 Mean

T1 – 10% sugar 58.28 55.81 51.24 49.21 53.63 10415 9853 9585 8775 9657

T2 – 20% sugar 63.06 60.38 58.41 56.76 59.65 9868 8503 8190 7038 8399

T3 – 30% sugar 70.67 69.67 68.68 65.99 68.75 5330 5110 4280 3615 4584

T4 – 40% sugar 79.37 77.05 74.52 69.56 75.12 3238 2900 2080 1210 2357

Mean 67.84 65.73 63.21 60.38 64.29 7213 6591 6034 5159 6249

S.E. ± C.D. (P=0.05) S.E. ± C.D. (P=0.05)

Treatment 0.397 1.129 68.97 196.11

Storage 0.397 1.129 68.97 196.11

T x S 0.794 2.259 137.94 392.22

Physico-chemical changes during storage of papaya fruit (Carica
papaya L.) bar (Thandra). J. Food Sci. Technol., 36 (5): 425-433.

Chattopadhyay, S.B. (1976). Mango and Indian life. Indian Fd.
Packer, 30 (5): 110-114.

Eskin, N.A.M. (1979). Plant pigments, flavours and textures. The
chemistry and biochemistry of slected compounds, Academic Press,
London, UNITED KINGDOM.

Khadtar, P.P. (2012). Studies on standardization of jackfruit
(Artocarpus heterophyllus L.) bar. A M.Sc. (PHM) Thesis, Department
of Post Harvest Management of fruit, vegetable and flower crops,
Post Graduate Institute of Post Harvest Management, Dr. Balasaheb
Sawant Konkan Krishi Vidyapeeth, Dapoli, RATNAGIRI (M.S.) INDIA.

Labuza, T.P. (1973). Effect of dehydration and storage. Food Technol.,
27: 20-26.

Mahajan R.N., Taur A.T., Sawate A.R. and Kshirsagar R.B. (2011).
Studies on preparation of low calorie high protein pineapple bar.
Beverage & Food World, pp. 58-62.

Mir, M.A. and Nath Nirankar (1993). Storage changes in fortified
mango bars. J. Food Sci. Technol., 30 (4): 279-282.

Narayana, C.K., Mustaffa, M.M. and Sathiamoorthi, S. (2007).
Standardization of process for preparation of banana fruit bar. Indian
J. Hort., 64 (3): 349-350.

Panase, V.G. and Sukhatme, P.V. (1985). Statistical methods for
Agricultural Workers, Indian Council of Agriculture Research, New
Delhi. pp. 70-72.

Ranganna, S. (1986). Handbook of analysis and quality control for
fruit and vegetable products second edition. Tata Mc. Graw hill
Publishing Compony Ltd., New Delhi, INDIA.

Rao, V.S. and Roy, S.K. (1980). Studies on dehydration of mango
pulp (b), Storage studies of the mango sheet/leather. Indian Food
Packer, 43 : 72-79.

Shrivastava, R.P. and Kumar, Sanjeev (2002). Fruit and vegetable
Preservation, principles andpractices. Published by International
Book Distributing Co. 3rd Ed.

Swaminathan, M. (1987). Food science, Chemistry and Experimental
Foods. The Bangalore Printing and Publishing Co Ltd., Bangalore,
KARNATAKA (INDIA).

PREPARATION OF MANGO BAR

243-247

9t h

 of Excellence
Year

 


