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Abstract

Mango (Mangifera indica L.) is a dicotyledonous plant having order sapindales belonging to the family Anacardiaceae is
juicy, with a single large kidney-shaped seed. The flavor is pleasant, rich and high in sugars and acid. Mango, often
considered as king of tropical fruits, is an important fruit crop cultivated in the region. Mango has turn out to be one of the
imperative commercial fruit crops in the whole world, being the second largest tropical crop next to bananas in terms of
production, acreage, and popularity. Worldwide mango production was estimated at 22.4 million tons in 2000. Because of
worldwide distribution of mango production and technologies that control flowering, it is possible to supply fresh mango to
worldwide markets year round. The fruit of mango varies in size, and it ranged from hen's egg as the smallest being to the
1.11 Kg weight. The mango fruit having different shape as heart shaped, slender and long, kidney shaped, round and oval.
Skin colour of ripened mango fruit can vary and it may be green, yellow, red, yellow green and yellow red. The yellow-
orange flesh have been surrounded the single flat seed which is contained in every mango. About 0.6% protein, 1.1% fiber
has been contained by ripened mango pulp and from the above concentration considerable amount (2-4%) is of starch and
calcium pectate has been anticipated to be 0.7%. The human diet can be maintained or balanced by consuming mango which
provides up to 64-86 calories of energy to the humans. Chemical preservatives are used for providing the preservation effect
to the stored mango pulp. These are also used for the control of microorganisms, or cease the activity of enzymes and also

maintain the keeping quality of stored mango pulp.
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Introduction

In Pakistan for about two thousand years, mangoes have
been produced and the statistics showed that in the whole
world, Pakistan is became the fifth largest producer of it
(one million tons per annum) followed by India, China,
Mexico and Thailand, and in the world market 7.6% share
of mango production is contributed by Pakistan. The basic
production of mango is centered in two regions of Pakistan,
the Sindh and the Punjab, and from the total production the
share of sindh is 32% and the share of Punjab is 67%. The
core producer of the mango is Asia which is contributed
about 76.9% of the overall world production, which is
followed by America having 13.38% contribution, Africa
having 9% and less than 1% contribution each one for
Oceania and Europe. The entire varieties which are grown-

up in Pakistan are of Indian origin and all of these are
characterized by rich aroma and brix constituents.

Mango export witnessed more than 20% decline in 2008
than 2007 as Pakistan received the lowest per kg rate for its
mangoes in the international market due to poor quality.
The decline in export of mangoes can be attributed to lack
of proper post-harvest handling which is yet a significant
reason of poor quality of this fruit. Moreover, farmers are
not able to determine the proper time of fruit maturity.

In the global market the attractiveness of mango is owing to
its stunning colour, striking fragrance, pleasing flavour,
good taste and healthy nutritional properties. When we
considered the losses of mango fruit after harvesting
especially considering the developing countries, then the
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post harvest losses of mango are extremely conspicuous.
The losses are basically due to the mango fruit harvesting at
inappropriate maturity, offensive field handling, chilling
injury, fruit softening, mechanical injure, decay of mango
fruit, lenticels discoloration, squishy tissue, sap burn and
pest or disease damage. The basic nutritive and quality
losses are occur due to stiff fruit packing, by using
inappropriate transportation and meager field management.

Mango fruit are commonly processed into juice or puree
form and added to many different types of food systems,
including fruit juice blends. Fruit juice blends containing
mango are becoming more popular with the rise of tropical
fruit juices. Processed mango products undergo heat
treatment, or pasteurization, to destroy all pathogenic and
spoilage organisms. Pasteurization is effective in assuring
sanitation; however, application of heat treatments can
adversely affect quality characteristics with regard to
aesthetic and nutritional quality.

As the chemical preservation is the most economical
method among the other preservating techniques, so in
Pakistan commonly the mango pulp is preserved with the
help of these chemicals. Prevention of the food spoilage due
to microbial attack is done by using the chemical
preservatives. And these chemicals showed their batter
effect when use in different combination and concentration
for the control of microbial growth. No preservative on its
own is absolutely efficient against the entire
microorganisms. For the longer time storage or preservation
of fruit pulp especially mango, the frequently used
preservatives are potassium metabisulphite (PMS), citric
acid and sodium benzoate (SB) because of their superior
antimicrobial action.

Sodium benzoate concentration has a direct impact on the
microorganism inhibition, as greater amount of sodium
benzoate manifest the better antimicrobial effect, when
applied on different species of Aspergillus. In the pulp
preservation sodium benzoate and potassium metabisulphite
have an inhibitory effect to all bacteria and other
microorganisms, while addition of chemical preservatives
adversely affects the sensory attributes and physico-
chemical characteristics of mango pulp. The previous
studies proposed that as the storage proceeded of the
preserved mango pulp, chemical preservatives significantly
affect the sensory profile and physico-chemical
characteristics will cause a raise in brix value, acidity
contents, reducing sugars constituents while sucrose
contents were decreased.

The highest level for the utilization of these chemical
preservatives as mentioned in the codex standards applied
in 2001 and 2006 respectively are 1000 mg/kg sodium
benzoate as benzoic acid and 500 mg/kg potassium
metabisulphite as remaining SO2 in the fruit processing and
their storage, including nectars, purees and pulp.
Unsystematic use of these chemicals is a huge concern to
the healthiness and physical conditions of the human beings,
and has been the basis for the development of resistant

bacteria and microorganisms, and as a result leading to the
incidence of up-and-coming food borne diseases.

Physicochemical characteristics

Youngmok Kim et al., (2007) found that mango applied to
heat applications as hot water application and irradiation to
demolish microbes and pests. They also found that certain
polyphenolic changes in fruits following hot water
immersion treatment. These observations paying attention
on antioxidant and polyphenolic changes of mangoes
followed by different times of application of hot water and
also note the changes which occur during storage of it.
Gallic acid and gallotannins which are the chief
polyphenolics in mango fruit, and also the entire soluble
phenolics, decreased as a end result of lengthened hot water
treatment, but the antioxidant activity remained unaffected
in whole heat-treated mangoes instantaneously after hot
water treatment. But the outer quality or out look of
mangoes and as well as polyphenolics were non effected by
this hot water application but it decreased the activity of
antioxidants and phenolics in the mango, while not
considering of the length of application times.

Their are numerous categories of carotenoids and ascorbic
acid in mango, which have diverse properties of health
nourishing, principally due to antioxidant activity (Talcott
et al., 2005).

Because of ripening, phenolic constituents which are
present in mango were observed to reduce during the
storage, and as a result of this there is a failure of
astringency, which is a feature of mango fruit
(Lakshminarayana et al., 1970; El Ansari et al., 1971; Saleh
etal., 1975; Mitra et al., 1997).

Jacobi et al., (2000) found that hot water treatment at
46.20C for 69, 91 and 110 min have no effects on the
mango fruits TSS contents. The found that the TSS contents
were 9.93, 10.47, 9.81 and 10.23 Brix0 in hot water
treatment at 0, 69, 91, and 110 min, respectively. They also
observed that, mangoes that were given the hot air
treatment at different temperatures from 21 to 410C for 8 h
followed by hot water application at 460C for 15 min did
not differ in TSS content after 4 days of heating application.

Jacobi et al., (2001) observed the vitamin C contents during
post harvest treatments. The vitamin C contents were shown
to be decreased by oxidation reaction occurred during heat
application (Lee et al., 2000).

Wau et al., (2004) observed that there is comparatively low
hydrophilic antioxidant activity of mango as compared to
other frequently consumed fruits. The study showed that the
mainstream of antioxidant activity of mangoes probable to
present in its polyphenolic constituents, while the study
results of changing to polyphenolics contents were no
longer enough to result in a momentous variation of
antioxidant activity.
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Talcott et al., (2005) found that as the majority of fruits are
eaten fresh; decrease of the antioxidant activity is not
entertained by consumers. Due to the poor effect of heat or
oxidation reactions that are caused by heat dispensation,
antioxidant activity going to be decreases.

Musingo et al., (2001) and Soong et al., (2006) observed
that mangoes which is going to be heat-treatement lose their
antioxidant capacity through oxidation during storage. They
also found that as the storage period goes on acidity is
going to be increases and pH is decreases.

Sofos et al.,, (1986) found that mango contain higher
amount of antioxidants contents and it is suggested to be
used in our daily diet because of its health promoting
activities as lessen the occurrence of heart disease, and also
have anti viral and anti cancer properties. The observed that
the basic aim of post harvest treatments is to lengthen the
storage period and keep the quality characteristics,
functional and nutritional properties.

Kader, (2008a) found that mangoes are excellent source of
vitamin C, phenolic constituents and carotenoids and many
different dietary bioactive components. These compounds
especially ascorbic acid r used to decrease the acidity of
mango and act as preservative. The also observed that
ascorbic acid along with potassium metabisulphite are used
in the preservation of mango pulp for a longer period of
time and retain its quality characteristics (Strawn et al.,
2010).

Talcott et al., (2005) found that there are various types of
phytochemicals present in mango as vitamin C, carotenoids
and polyphenols which enlighten the health boosting
activities mostly because of its antioxidant factor. So the
mango pulp can be preserved for longer time period with
the help of different chemical preservatives for their
effectiveness.

The finding of Kim et al., (2009) is that, when we applied
the hot water treatment to mango which looses its
nutritional value because of the oxidation reactions which
occur in it during storage and transport. So it’s better to
export the mango in the processed form such as pulp to
retain their maximum sensory and nutritional characteristics,
prolonged the shelf life and withholding the antioxidants of
mango. It was observed that acidity increases as the storage
progressed. At the start acidity is 1.29%, which goes up to
1.49% after 90 days of study in the sample which contained
100 ppm potassium sorbate while the smallest raise in the
acidity was 1.35% in the pulp sample contained 200 ppm
potassium sorbate, 200 ppm sodium benzoate and 100 ppm
potassium metabisulphite. And after 240 days maximum
incline in acidity was 1.60% in the sample which contained
none of preservative while least incline was in the sample
having mixture of 100 ppm potassium sorbate, 100 ppm
sodium benzoate and 200 ppm of potassium metabisulphite
(Ahmad et al., 1986).

Malik et al., (1994) observed that, pH value of the pulp
sample decreases with the passage of time. As the results
showed that at the start of storage time pH was 2.90 while

at the end of storage study pH was 2.14. Thus as the storage
time of preserved pulp increases, the pH values was
decreases in the treated samples. The mango pulp was
preserved with potassium metabisulphite, sodium benzoate
and potassium sorbate, whereas minimal decrease of pH
was noticed in treatment containing 100 ppm potassium
bromate, 100 ppm potassium metabisulphite and 100 ppm
sodium benzoate.

Islam, (1986) studied the effect of different chemical
preservatives on stored mango pulp. He found that in all
treatments of mango pulp brix0 was equivalent. And after
the storage of three month, there is an uplift of brix0
upto14.4% in the sample containing none of preservatives.
Likewise, smallest change was noticed in the sample
treatment containing 1000 ppm potassium metabisulphite.
But at the end of storage time (six month), the treated
samples showed different results of brix0 values. Statistical
analysis showed that, there is a non-significant effect for
treatment while very significant effect for increasing the
TSS contents during storage period. And this incline in TSS
is due to the development of pectin (water soluble) from
insoluble protopectin as observed by Khalil et al., (1979)
and Riaz et al., (1988) in fruit bases and lime squash,
respectively.

Larmond, (1977) and Khalil et al., (1979) observed that the
fate of reducing and non-reducing sugars (Sucrose) are
depends upon the chemical preservative treatments and
storage conditions of mango pulp. According to study, on
the reducing sugars there is a non-significant effect of
sample preservative treatments while on sucrose
constituents, there is a significant effect. The sucrose
content at 0 day ranged from 5.77 to 6.39 % in a sample
treatment contained 500 ppm potassium sorbate, 500 ppm
sodium benzoate and 500 ppm potassium metabisulphite.
While after 90 days of storage period, the reducing sugars
inclined from 4.46 to 4.49 %. But after 270 days of storage
a declining trend was noticed in all treatments that may be
due to the resurgence of microbial spoilage which was gone
toward the fermentation and development of off flavour.
Results conclude that during the storage period, there was
significant increase in the reducing sugars but a decline was
observed in the non reducing sugars.

Amin et al., (2008) observed form their study that, chemical
preservatives that were used for the preservation ant storage
of mango pulp have pronounced effect on the physico-
chemical attributes of pulp. While there was an increase in
reducing sugars, acidity, brix but decrease in non reducing
sugars. Results showed that the concentration of chemical
preservatives as potassium sorbate 400 ppm, sodium
benzoate 500 ppm and potassium metabisulphite 1000 ppm
showed the batter effect on the control of microorganisms
even after three months of storage period. However, the
mango pulp samples which were tested to organoleptic
assessment were acceptable even after nine month of
storage.
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Ogiehor et al., (2004) and Akhtar et al., (2009) noted the
physico-chemical characteristics, microbiological
parameters and sensory attributes of preserved pulp with
potassium metabisulphite and sodium benzoate at different
doses. During the study the action of chemical preservatives
on the microorganisms was noted at ambient temperature in
the absence of light for the 90 days of storage. Results
showed that there were sufficient decrease in the fat and
protein constituents while the value of brix0 and ash
constituents were gone to be increased. A minute change
(decrease) in the pH of pulp samples was noted with a
relative increase in the acidity of the preserved pulp. At the
ending of storage study microbial population will gone to
be increased while the action of potassium metabisulphite
was shown to be most effective against microbes. Addition
of these chemical preservatives put negative influence on
the sensory attributes of mango pulp. Where as even after
90 days of storage period, samples were accepted by the
panel of judges.

Doreyappy-Gowda et al., (2001) and Bajwa et al., (2003)
found that addition of 500 mg of sodium benzoate (SB) per
kilogram of different fruit pulps separately did not illustrate
any significant effect on protein constituents of mango pulp,
while protein constituents would shown to be decreased by
using the sodium benzoate in combination with other
preservatives. But there was no sign of changes in the lipid
constituents of mango pulp by using the benzoic acid as a
preservative; however, there was decline in the fat content
of pulp was noted in those samples which were preserved
with the addition of SO2. Sodium benzoate at the dose of
1000 mg/kg increased the ash constituents but total soluble
solids not altered.

Germain et al., (2003) observed that the acidity of mango
pulp increased with an analogous decline in pH by the
application of benzoic acid. There is a significant influence
of storage period on the physico-chemical characteristics. It
was also observed that there was decline in the fat and
protein constituents with the passage of time. While ash
constituents were decreased during the study. There was no
effect of benzoic acid on the brix0 value even after 60 days
of storage. However, total soluble solids were increased
during the last month of storage study. The reason for the
increase in the non reducing sugars in the pulp was due to
the conversion of starch into sucrose by the action of
phosphorylase enzyme (Germain et al., 1981; Favier et al.,
1993).

Warth, (1985) reported that the time at which fruit
harvested determine the quality characteristics of pulp.
Results showed that total soluble solids value
(concentration) increased if the picking of fruit is done at
the mid day then the other day timings. Acidity of the fruit
samples increased with the addition of chemical
preservatives. Correspondently, the pH value of the stored
pulp samples decreased continuously as the time progress
during storage but the differences between acidity and pH
remained non significant (Germain et al., 2003).

Abbassi et al., (2009) correlate the fluctuation in lipid
profile of the pulp samples with the ripened condition of the
mango. Results showed that there was inclined in the pH of
the pulp samples while titratable acidity decreased as the
storage progressed.

According to Fulya et al., (1999) and Doreyyapa et al.,
(2001) during the storage, changes occur in the physico-
chemical characteristics of mango pulp. Results showed
that there was decrease in the pH while acidity of samples
increases. Basically the route cause which is the basis for
the incline in the acidity of the sample was climb in the
concentration of weakly ionized acid and their salts during
storage of mango pulp. Their is an other reason for the
incline in the acidity was the oxidation of reducing sugars
(sucrose), formation of acids by break down of
polysaccharides and by degradation of pectic compounds
and uronic acid (Hummel et al., 1950; Igbal et al., 2001;
Hussain et al., 2008).

Bajwa et al., (2003) and Hussain et al., (2008) found that
pH plays twice function in the fruit juices or beverages by
acting as a preservative and as well as flavour enhancer.
Finding showed that there was increase in the acidity of the
sample corresponding to decrease in pH of the pulp. These
changes in the physico-chemical characteristics were due to
the addition of sodium benzoate in the sample.

Medlicott et al., (1985) and Selvaraj et al., (1989) observed
that during the maturation of the mango fruit there was
decline in the acidity. The main organic acids in mangoes
are malic acid and citric acid. During the ripening period
there was decline in the quantity of these acids. So for the
storage of mango pulp addition of citric acid is essential to
maintain its keeping quality and sensory characteristics.
Lizada, (1993) study findings showed that the cycle of
citrate synthase was decreased while the action of succinate
dehydrogenase and isocitrate dehydrogenase was increased
during the maturation of mango.

Tovar et al., (2000) noted that in the slightly processed
mango chunks and pasteurized pulp there was slightly
increased in the acidity which was stored at ambient
temperature. Results showed that chunks that were dipped
in CaCl2 having decline in the acidity as the storage
progressed. In several other studies, chunks of persimmon,
strawberry (Palmer et al., 1997b) and peach (Palmer et al.,
1997a) which were kept at 50C for about one weak showed
decline in acidity.

Gonza et al., (2000) concluded from their results that the
application of potassium sorbate, d-isoascorbic acid and 4-
hexylresorcinol increase the shelf life of mangoes (chunks
and slices) and their processing form (pulp and puree) for
about 14 days at 100C. During the ripening of mango at
250C there was decline in the acidity was noticed but
acidity increased in chemically preserved mango pulp
samples at same temperature.

Tucker, (1993) studied the effect of different chemical
preservatives as citric and malic acid on mango pulp. He
observed that gluconeogenesis is basically due to the malate
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metabolism because the contribution of acidity to the
quantity of total soluble solids is very minute.

Oyaizu, (1986) noted the reducing power of mango pulp.
He find it by the donation of electron for the reduction of
[Fe(CN)6]3 to [Fe(CN)6]4. Findings showed that every
sample had a capability to reduce iron (ferric), and the
reducing power values for the mango pulp sample that were
0.44 to0 1.34.

Milos et al., (2000) observed the association between
phenolic constituents, antioxidant capacity and ascorbic
acid contents in the pulp sample. Stronger association of
reducing power with vitamin C has been showed in the
sample than with the phenolic constituents.
Vergara-Valencia et al., (2007) observed that the
antioxidant activity of unripe mango pulp was directly
correlated with the dietary fiber contents. Results showed
that dietary fiber have high starch and minute lipid contents
and balanced soluble dietary fibre / insoluble dietary fibre,
which have immense significance for their application in
the human diet. The pulp showed average water holding
capacity while oil holding capacity was less. The mango
pulp could be a substitute for the formation of products that
have balanced dietary fiber and glycemic response is least,
intended to those persons having exceptional energy
requirements.

Ramesh et al., (2004) and Renuka et al., (2009) studied on
the fortification of various fruit juices and beverages.
During the study mango, orange and pineapple juice were
fortified with fructooligosaccharides because this is
prebiotic and low caloric. Results showed that in place of
sucrose (sweetener) that was used in the preparation of
juices can somewhat replaced with fructooligosaccharides
without markedly influencing the quality and overall
acceptability of juices. Study showed that TSS, acidity,
colour and pH did not alter during the storage.
Fructooligosaccharides constituents mango, orange and
pinapple juice were 3.33, 3.64, and 3.76 g/100 mL of juice.
The sensory analysis of the chemically preserved juices
indicated that juices remained acceptable up to 5 months
storage at room temperature. They conclude from their
study that, maximum quantity of fructooligosaccharides
was present at the end of storage period.

Sangeetha et al., (2002) noted that the pH value of the fruit
juices, fortified with fructooligosaccharides decreased
which is important parameter to preserve the fruit juices as
his is important for to control the microbial load in stored
samples. Results showed that pH of the treated pulp were
3.34 to 3.60 as compared to the pH of the pulp at the start of
the study which was 3.28. Same kinds of results as to the
change in pH as a function of storage temperature and time
duration have been made by the following scientists (Souci
et al., 1987; Kaanane et al., 1988; Martin et al., 1995).
Verbeke, (2005) noted the effect of different physico-
chemical factors especially TSS (Brix) of fruits pulp and
juices stored with the help of different chemical
preservatives. Results showed that the brix0 of fruit juices

was 15.70 and was unwavering all the way through storage
period. The constancy of the total soluble solids might be
because of the thermal applications former to storage.
Results showed that acidity was approximately constant
throughout the storage period. And the juice retained its
sensorial properties, as compared to the sample in which no
treatment was applied.

Maceiras et al., (2007) studied the consistency and
rheological behaviour of various fruit purees and pulp. And
the consistency was noted with the help of rotational
viscosimeter at variable temperatures ranged from 18-380C.
Studied showed that rheological parameters depends upon
time and temperature of cooking and storage. The
experiment results demonstrate that by the application of
heating treatments viscosity of pulp was significantly
affected. Observations showed that viscosity or consistency
was higher in the jams than in purees. Results demonstrate
that the fruits that were used for the making of puree having
10% sugar contents while in the jam above 40%, so the
alteration in the consistency might be because of the sugar
presents in it (Cancela et al., 2003; 2005). So this study is
very important for proper demonstration of fruit
composition for the making of final product.

Yusof et al., (2003) determine the effects of different
maturity stages of guava fruit and puree on its physico-
chemical factors. Results showed that acidity, pH, and
sugars contents declined as the maturity progressed. But the
Brix _ acid ratio was increased. Ascorbic acid showed a
increasing trend. The susceptibility to browning reaction of
the puree colour was less and by the addition of sugar it was
improved. At the end of storage study the sensory
characteristics were also improved.

Maciel et al., (2001) noted the influence of storage
temperature on the quality of mango pulp. Results showed
that titratable acidity remained constant during storage but
pH increased significantly and total soluble solids decreased.
Chemically preserved pulp pulp had less microbial count
then control sample. The sensory characteristics of
chemically preserved pulp also improved.

GoEksungur et al., (1995) studied the effect of different
chemical preservatives especially sodium benzoate,
potassium metabisulphite and potassium sorbate on
cucumber pickle fermentation. They observed that acidity
increases at the end of storage period. Results showed that
in the start of study acidity of cucumber is very low, which
goes up to 30% increase after 90 days of storage in the
cucumber sample containing 100 ppm potassium sorbate
while the minimum incline was noted up to 13% in the
sample containing 200 ppm sodium benzoate, 200 ppm
potassium sorbate and 100 ppm potassium metabisulphite.
After 270 days of storage the acidity increased up to 34% in
those samples in which no preservatives were added while
minimum incline was observed in those samples which
were preserved with the combination of 100 ppm of
potassium sorbate, 100 ppm of sodium benzoate and 200
ppm of potassium metabisulphite.
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Microbiological characteristics

Brenndor et al., (1985) found that the total bacterial count
of mango pulp increases during storage while the mango
pulp sample having 0.2% potassium metabisulphite
treatment give the best result for the control of microbial
growth.

Hussain et al, (2003) found that the growth of
microorganism in mango pulp is significantly reduced by
the application of potassium metabisulphite.

Islam, (1986) observed that microbial growth reduce by
potassium metabisulphite in mango pulp up to 87.5% but
this microbial load goes to be increased at the last of storage
period.

Ploetz et al., (1994) found that mango is consumed fresh
and in numerous other forms as puree, pulp, nectar and
juices. The mango preservation in the form of pulp can
retain their keeping quality for a longer period of time and
the preservatives which are added in it decrease the

microbial activity and improving the sensory characteristics.

In numerous countries of the world heat treatments
especially hot water treatment are the excellent way to
control the occurrence of pests and spoilage, in mango
(Aveno et al., 2004). These treatments are commercially
applicable in many countries because of their effectiveness
(Jacobi et al., 1995; Anwar et al., 2007). And after heat
treatment mango can be processed into pulp, puree, nectar,
jam, jellies, etc. Phase of maturity (Jacobi et al., 2001),
mango variety and fruit size determines the duration of time
and temperature of application (Kim et al., 2009). It is
suggested that mango is applied the hot water treatment

within 24 h of post harvest and then their processing is done.

Because of the lessen damage to mango fruit and superior
market price, hot water application are more widely applied
to get batter profit (Laidlaw et al., 1996). While it is
adopted by the small farmers with companionable
applications, easily applicable by the supply chain, diet
conscious peoples and environmentally gracious technique
(Mitcham et al., 2009). And after this treatment processing
is done and stores the processed mango with the help of
different chemical preservatives.

Chiply, (1983) and Lambert et al., (1991) noted from his
study that, increase in the microbial population of the
chemically preserved mango pulp is directly correlate with
the duration of storage. There was no indication of the
growth of microbes up to two months of storage time in the
samples of chemically preserved pulp. But the study
showed that after three months of storage there was minute
incline in the growth of microbes in the preserved samples.
It was concluded from the above mentioned study that, for
the long time storage of mango pulp the efficient doses of
preservatives are 500 ppm of sodium benzoate, 400 ppm of
potassium sorbate and 1000 ppm of potassium
metabisulphite.

Larmond, (1977) and Picouet et al., (2009) found that the
overall acceptability of pasteurized, chemically preserved

ready-to-serve drinks or different beverages depends upon
the application of chemical treatments that were applied to
them. The drink sample that was prepared with the addition
of 1000 ppm of potassium metabisulphite showed the score
of 25.69 was excellent in the overall acceptability while the
least score of 22.54 was shown by the sample containing
potassium sorbate 100 ppm and potassium metabisulphite
was 200 ppm. Ahmed et al., (1986) also observed the
similar kind of results on sulphited citrus squash.

Citric acid, potassium sorbate, sodium benzoate and
potassium metabisulphite were used to preserve mango in
the form of pulp for a longer period of time separately or in
different combinations. Pasteurization was done at 82 °C
during the study for about 28-29 min and then treated
samples were placed in polyethylene bags by the addition of
different chemicals and placed or store at room temperature
for about 120 days. The effective treatment for the
destruction of microbes was 600 ppm of sobium benzoate,
500 ppm of potassium sorbate and 1000 ppm of potassium
metabisulphite. Normality was observed physically and
organolaptically after 270 days. The storage life of
pasteurized mango pulp was extended and there were no
changes in chemical and sensory attributes (Hussain et al.,
2003).

Ogunrinola et al., (1996) and Hashmi et al., (2007) studied
the behavior of microorganism growth on the mango pulp
that is stored with the help of sodium benzoate and
potassium metabisulphite. 1000 mg/kg of the potassium
metabisulphite showed batter inhibitory effect on the
microbial growth as compared to other combination
followed by combination of 500 mg/kg of sodium benzoate
and 500 mg/kg of potassium metabisulphite each. Results
showed that at the end of storage duration microbial growth
will be higher which might be because of the variation in
the temperature of storage and modification in pH of the
pulp that might be took place because of the application of
chemical preservatives in the mango pulp samples. The
highest level of contamination in mango pulp samples was
observed in control sample in which none of the
preservatives was added (Akhtar el al., 2009). Study finding
showed that none of the either preservatives which was
used in this study for the preservation of mango pulp
completely inhibit the microbial growth at a specified dose
for time duration of three months; however, the chemical
preservative had synergistically effective to the inhibition of
microorganisms.

Igbal et al., (2001); Amin et al., (2008); and Hussain et al.,
(2008) demonstrate the effect of potassium metabisulphite
and sodium benzoate on the growth of microorganisms in
the pulp samples of mango which were stored at room
temperature for about 120 days. They observed from their
study that there was a synergistic effect of the above
mentioned chemical preservatives at the quantity of 500
ppm. Physico-chemically parameter of mango pulp was
significantly affected by the application of chemical
preservatives and as a result of it there was a decline in the

251



pH where as the acidity was increased with the passage of
storage. However, there was a negative influence by the use
of preservatives on the sensory characteristics of mango
pulp but product remained acceptable at the end of storage
period.

Sakano, (1998) studied the effect of different chemical
preservatives on mango pulp. From their study he
concluded that the acidic conditions of mango pulp were
effective to inhibit the growth of microorganisms but such
kind of situations put negative influence on the sensory and
physico-chemical characteristics of mango pulp.

Sivakumar et al., (2010) studied the microbiological
parameters of mango pulp. According to their research the
infection of Salmonella and Escherichia coli have been
linked to the eating of fresh vegetables, fruits and their
juices. During study they noted the chance of Salmonella
and E. coli occurrence on fresh and frozen sliced papayas,
and mangoes and, their processed form as pulp and puree.
They observed that Salmonella and E. coli have the
capacity to grow on fluctuated temperature papaya and
mango slices, and their stored pulp held at 23 °C. They also
check the growth of microbes at different temperature.
Results demonstrate that there was a fever growth of E. coli
on papaya pulp where as salmonella can grow both on
mango and papaya pulp at 12 °C. However, on refrigerated
papaya and mango pulp, salmonella and E. coli will
survived for about one month held at 4 °C. In the previous
20 years the occurrence of food born illness is due to the E.
coli and salmonella had been increased from fresh fruits and
the juices which were prepared form it (Brandl, 2006). So
for the control of these type of problems, we can store the
pulp of these fruits with the help of different preservatives
for the retention of their keeping quality, avoid microbial
outbreak and improving sensory characteristics (Gibbs et al.,
2009).

According to Hsin-Yi et al., (2001) and Leite et al., (2002),
the survival of E. coli in mango pulp was about 13 days at
6°C and in mango juice for about 6 days at 80C. Results
showed that the growth of E. coli was also observed in
papaya juice which was held at 40C and 200C (Yigeremu et
al., 2001 and Mutaku et al.,, 2005). Inoculation of
Salmonella typhimurium and choleraesuis was done in
papaya juice and noted that these micribes grow gradually
at 4 °C but quickly at 37 °C. Penteado et al. 2004 found that
Salmonella enteritidis grow in the pulp of papaya stored at
25 and 300C.

Bassett et al., (2008) found that inherent factors of papaya
and mango may influence its microbial contamination. Due
to the combination of temperature and acidic pH E. coli
growth in mango pulp is restricted. They found that the
temperature which was suitable for the survival and
reproduction of E. coli was 5-44°C and the pH was 3.9-4.4
(Meng et al., 2007). The findings documented here were
like to earlier studies for survival of E. coli in pulps and
juices (Hsin-Yi et al., 2001 and Leite et al., 2002).

Beuchat et al., (2008) found that Salmonella can grow on
mango slices at different temperature during the storage
apart from the initial population of microorganisms. They
also found that Salmonella can grow on tomato chutney
which is preserved at pH 4 but the growth of microbes was
less as compared to mango. Salmonella can also grow in
mango pulp at 24°C while survived up to at 5°C. They
suggest in their studies that mango pulp stored with the help
of different chemical preservatives give best storage results
then fresh or other type of storage.

Foster et al., (1995) observed that both E. coli and
Salmonella grew on fresh cut mangoes and their stored
pulp; however, Salmonella grew more rapidly than E. coli
at 23°C. At 13°C Salmonella populations grew, while E.
coli only survived. However, results showed that E. coli
populations were higher than Salmonella populations at
13°C after 28 days of storage period. The quicker rate at
which Salmonella initially grow may have more quickly
diminished nutrients and produced byproducts resulting in
the lesser populations of Salmonella (Cox, 2000). The fate
of E. coli and Salmonella on mango pulp and puree were
compared to the findings about tomatoes.

Beuchat et al., (2008) observed that Salmonella growth in
tomato pulp at both 12 and 21 °C within 72 hours. They
treated the sample with different preservatives and stored it
for three months and observed from their results that
Salmonella growth occur in the sample in which no
preservatives are added but the treatments which were
preserved with the help of different chemical preservatives
showed no or less signs of microbial count.

Yigeremu et al., (2001) and Mutaku et al., (2005) concluded
from their results that microbes rapidly grow in papaya
juice at room temperatures within 48 h without the addition
of any preservatives. But the attack of microbial growth on
papaya juice is less which is prepared from the pulp
preserved with chemical preservatives. Minute increases in
cell populations were noted for E. coli and Salmonella in
papaya juice held at room temperature for treated pulp or
refrigerated temperatures.

Golden et al. (1993) and Penteado et al., (2004) observed
that rapid microbial growth in cantaloupe and honeydew
melon pulps when stored at 25 °C for a period of three
months. They observed that huge growth of microbes and
TBC (total bacterial count) after 48 hours of storage but no
significant signs of microbial load in chemically preserved
pulp even after end of storage period. They also observed
the microbial and sensory studies of melon and watermelon
pulp stored at 30°C within 24 h up to three months.

Oyarzabal et al., (2003) observed the effects of potassium
metabisulphite and sodium benzoate on the growth of
microorganisms in banana puree stored at room temperature.
Results showed that the preservatives that were applied in
combination put synergistic action for the control of
microorganisms. In addition to this, chemical preservatives
markedly affect the physico-chemical parameters of banana
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puree and because of this a sufficient incline in the acidity
while decline in the pH was observed at the end of storage
period. However, sensory characteristics were negatively
affected by the application of the above mentioned
preservatives. Application of these preservatives had poor
effect on the sensory characteristics of the stored puree.

lola F. et al., (2006) noted the effect of Penicillium
expansum on the stored mango juice. They noted that due to
Penicillium expansum changes were occur in the
composition of mango juice and as r result of this spoilage
were occurred. Numerous changes also occur in the sensory
characteristics of stored juice. In addition to the
development of various fermented products as acetic acid,
lactic acid, etc and the formation of sugars as fructose,
sucrose, there were changes observed in the in organic acids
as in the spoiled juice the quantity of mallic, shikimic, citric
and quinic acid was decreased which leads toward the
spoilage of mango juice. They concluded from their studies
that use of the chemical preservatives for the storage of
mango pulp to utilization in mango juice or nectar are better
option then the pulp or juice preserved without the help of
any chemical preservatives.

Frazier et al., (1988) and Splittstoesser, (1996) found that
fungi were most widely grow on the fruit products because
of its low pH values while at that pH bacterial growth was
minimum and least effect the sensory and physical profile.
The glycerol constituents of the must caused the moldiness
in the grapes. They also suggest that the diacetyl and
acetylmethyl carbinol were the indicators of bacteria and
fungi, which developed off flavour in the different
processed fruit (Singhal et al., 1997).

Toma’s-Barberan et al., (2001) preserve the mango pulp
with the help of different chemicals preservatives and found
from their results that the enzyme activity was still high
when 1% ascorbic acid was used for their preservation.
They concluded that specific amount of preservative
quantity applied for different variety of pulp depend upon
their physico-chemical characteristics especially pH and
acidity. Therefore it can be sure that 1% of this acid is
insufficient to prevent the polyphenoloxidase catalysis of
the reaction between polyphenols and oxygen.

Smit Yvette et al., (2011) studied on the microbiological
profile of mango pulp. They observed that since today, the
low pH foods and the juices, and the several other products
as puree, pulp and nectar which were prepared from it were
susceptible to spoilage and deterioration by the action of
different microorganisms. They noted that Alicyclobacillus
was cause maximum deterioration to these products because
it survived at the acidic environment of juices even when
theses were exposed to thermal treatments during
processing. They concluded that pulp store with chemical
preservatives showed better results than the control one. By
adding these chemical pH of the pulp and juices decreased
and pulp can be stored for longer period of time by
maintaining its sensory characteristics and decreased
microbial load.

Cerny et al., (1984) studied the effect of Alicyclobacillus
and their significance as spoilage microbes on aseptically
packed apple juice. Later on, spoilage incidents attributed to
Alicyclobacillus species were noted in numerous juice
concentrates (Splittstoesser et al., 1994; Goto et al., 2003
and Jensen et al., 2003), fruit pulp and juices (Jensen, 2000
and Matsubara et al., 2002), carbonated juices of different
fruits (Pettipher et al., 2000), isotonic and lemonade water
(Yamazaki et al., 1996), fruit pulps (Gouws et al., 2005),
iced tea (Duong et al., 2000) and in canned tomatoes (Walls
et al., 1998) worldwide. All of these concluded from their
research that fruit products stored with the help of different
chemical preservatives will control the microbial load for
longer period of time than the sample stored without any
additives.

Ndiaye et al., (2009) noted the influence of different type of
heating treatments especially microwave heating on fresh
and chemically preserved apple puree. Findings showed
that by the above mentioned applications, we were able to
control the populations of microbes but this heating
application can not destroy the enzymes which were present
in the puree and also by this activity degradation of vitamin
C can occur. While the acidity and viscosity of the puree
was not affected by this application during the storage.
Short microwave heating control the microbial load and
improve the nutritional and sensory characteristics. 30%
decline of vitamin C was noticed in the treated puree after
seven days storage at 50C. But for the untreated (control)
samples Vitamin C content decreased up to 63%. After 15
days of storage at 5 °C, Vitamin C constituents decreased
up to 50% for both treated and untreated puree samples
(Vadivambal et al., 2007).

Ramesh et al., (2002) studied on the microbiological
attributes of apple puree. They observed that Initial
population of E. coli, L. innocua and aerobic mesophilic
microorganisms in the puree was 7.44, 6.89 and 2.76 log
cfu g-1, respectively. By the application of microwave
heating, aerobic mesophilic microorganisms and E. coli
were significantly affected, with the decline of 1.19 and
1.05 log cfu g—1, respectively. Where as the above heating
application markedly influence the growth of L. innocua
having count below that of 10 cfu g—1. Population of
aerobic mesophilic microorganisms in the samples
remained constant during the storage period at 4-5 °C, but
there was minute incline in its populations after two week
of storage (Cafiumir et al., 2002).

Pitchaon et al., (2009) noted the potential of mango seed
kernel towards the tyrosinase inhibition and antioxidant
capacity. And these activities were loosed when the mango
was processed. Results showed that peel extracts having
high antioxidant capacity because of the phenolic
constituents which were present in it. Results showed that
the extracts also possessed tyrosinase inhibitory effect.
EL-Mansy et al., (1982) studied the effect pasteurization
temperature on the flowing characterictics of treated pulp of
mango with macerating and pectolytic enzymes. Findings
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showed that there was no affect on the pseudoplastic time
dependent behavior of the mango pulp by applying the
pasteurization treatment singly or in combination with
enzymes.

Rodrigo et al., (2007) observed the quality of fresh cut
mango fruit and pulp preserved with different preservatives
such as antioxidants, calcium salts and plant natural
antimicrobials compounds. The basic aim of the use of
these natural preservatives in the storage of puree and pulp
was due to their low toxicity and resistant against
allergenicity. These preservatives also maintain the keeping
quality of pulp and control the microbial growth on it.
Gould, (1989) studied the method of food preservation by
using different chemicals. During his research he used
potassium metabisulphite as a basic chemical preservative.
He used different kind of fruits for preservation with this
chemical along with citric acid. Preservation of fruits had
been done up to 120 days. Results showed that product that
is preserved with the help of different preservatives had
better shelf life having good keeping qualities. Product also
had less microbial load and better sensory characteristics.
Manganelli et al., (1983) noted the effects of sorbic acid,
benzoic acids and their salts on the microbial activity
(yeasts) of stored mango pulp. They used different
concentration of these preservatives for the storage of pulp.
Results showed that chemical preservatives produced better
effect for the control of microbial activity and the pulp can
be stored for longer period of time having batter keeping
quality and low microbial load.

Sensory characteristics

Saini et al., (2000) observed that the browning in mango
pulp upto 83.33% can be reduced by the application of
potassium  metabisulphite.  Potassium  metabisulphite
reduced the color degradation by cease the millard reaction.
Heikal and EI-Sidawi, (1972) observed that browning in
mango pulp is due to the reducing sugars and amino acids.
By the action of potassium metabisulphite and sodium
benzoate the amount of reducing sugar decreases while
non-reducing sugar increases. So color degradation can be
avoided.

Oms-Oliu et al., (2010) observed that the action of
potassium sorbate, potassium metabisulphite and sodium
benzoate, retains overall acceptability, nutrients stability
and reduces microbial load.

Hashmi et al., (2007) observed that potassium sorbate,
potassium metabisulphite, sodium benzoate separately or in
combination with other chemical preservatives used for the
improvement of sensory characteristics, control microbes
and retain overall acceptability.

According to Kader, (2002) quality characteristics of
mangoes are important for consumer acceptance of it. The
quality parameters of mango including sufficient acidity,
consistent and intense pulp colour and amount of total

soluble solids, depending upon variety of mango and
category of end consumer preference. The flavour atribute
depend upon the mango variety, maturity of it at harvesting;
methods of post harvest preservation or storage of mango;
including the kind of treatment, and occurrence of
mechanical damage, which can also affect flavour
characteristics of the mango (Kader, 2008a; 2008b).
Tharanathan et al., (2006) found that as the stage of
maturity increases, their will be decreased in the
chlorophyll constituents while the carotenoids contents
tends to be increased. The yellowness of the pulp is due to
the occurrence of carotenoids which give an attractive
sensory appearance to consumer. And the preservation of it
with the help of different chemical preservatives was used
to increase its shelf life, improve sensory characters, and
decrease microbial load (Ornelas-Paz et al., 2008; Saeed et
al., 2010).

Jacxsens et al., (2010) were reported that Haden and
Ataulfo mango varieties have higher B-carotene constituents
as compared to Kent and Tommy Atkins, which are
responsible to retain original colour for longer period of
storage time after heat treatment. Chemicals which are used
for the preservation of mango pulp improves their sensory
characteristics physically appearance.

According to Baldwin, (2010) studied that flavour is a vital
quality factor that determines the consumer attraction to the
mango. The genetic characteristics determine the flavour
constituents of mango fruit. These flavour contents are
affected by various conditions of pre and post harvest, type
of packaging, storage time and conditions. So the mango
fruit can be processed and stored in the form of pulp with
the help of different chemical preservatives for a longer
period of time with maximum retention of original flavour.
Basically the changes that occur in the flavour constituents
is endorsed to mutation in the profile of fatty acid sequence
this is palmitic acid changed to palmitoleic acid during
maturation of mango. And if the harvesting of it is done at
the beginning of ripening, then it gives the excellent flavour
profile to the mango (Lalel et al., 2003b).

Sofos et al., (1981) and Sonia et al., (2003) studied that
physico-chemical and sensory characteristics of stored
mango pulp. They proposed from their study that pulp can
be stored with the application of sodium benzoate at the
concentration of 600 mg and 1200 mg of potassium
metabisulphite for 360 days at room temperature without
sufficient effect on the sensory characteristics of mango
pulp. They also found that the effect of these preservatives
on the taste of pulp is variable. They also observed that
there is periodical decrease in the colour of the pulp sample.
Results showed that chemically preserved pulp had poorer
flavour as comparison to pulp at the start of study. With the
passage of time pulp flavour is decreased. Various studied
proved that the pulp samples were showed significant
influence on the physico-chemical and organoleptic
attributes of mango pulp by the addition of these chemical
preservatives (Kapse et al., 1985; Mercadante et al., 1998).
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Tovar et al., (2000); (2001) noted the post harvest
physiology and keeping quality of fruits (mango) along
with their storage. They noted that pulp can be preserved
for longer time period by using the different chemical
preservatives. Results showed that stored mango pulp have
better sensory characters and having less microbial load as
compared to the pulp that is stored without any type of
preservative.

Adedeji et al., (1992) and Herianus et al., (2003) studied the
volatile and aroma changes in stored and fresh mango
(Mangifera indica L.) skin and pulp which were picked at
different stages of maturity and ripening. They concluded
from their research that, glycosidical aroma compounds in
different mango varieties were significantly affected by the
fruit part and the stage of ripening. They found that
glycosideical compounds were most widely present in the
skin while terpenes were present in the pulp part of fruit.
These aroma compounds were formed by the metabolism of
carbohydrates. While as the storage progressed, the
Glycosidical constituents were also gone to increase in pulp
portion of mango (Stahl-Biskup et al., 1993).

Cocci et al., (2006) and Rosario et al., (2009) noted the
influence of calcium chloride and ascorbic acid on mango
pulp and fresh cut mangoes and also note the effect of
storage on antioxidant activity, bioactive constituents and
colour characteristics. The batter colour retention properties
were showed by the pulp that was preserved by the
chemicals than the fresh one.

According to Gil et al., (2006), the treatments which were
preserved with chemical preservatives showed the incline in

the vitamin C contents as comparison to control mango pulp.

Their have no effect on carotene constituents by application
of chemical but there was definite decline of vitamin E was
noted in the preserved pulp during the storage period.
Treatments which are preserved with chemicals have higher
antioxidant activity. Results showed that by the addition of
vitamin C, antioxidant activity was improved and as well as
hinder the anti browning agent, so quality improved
(Chantanawarangoon, 2000).

Va’'squez-Caicedo et al., (2007) observed the effects of
thermal mango processing in pulp or puree. They observed
that colour can be retained in mango pulp by the
inactivation of polyphenol oxidase and peroxidase enzymes,
and also by b-carotene contents stability. During the study
the mango pulp was pasteurized at 840C to 930C for about
15 minutes. This thermal treatment was applied to the
destruction of enzymes and also for getting pulp having
uniform viscosity. Results showed that during the heat
treatment carotenoids contents preserved while there was
significant loss of vitamin A constituents. Observations also
showed that polyphenol oxidase was rapidly deactivated
after one minute of pasteurization while about 4.5-7.0 % of
peroxidase activity was observed even after 15 minutes at
different pasteurization temperatures.

According to Yanishlieva et al.,, (1998) studied that
different thermal applications affect the nutritional

properties of pulp, concentrate, nectar and puree, by the
destruction of carotenoid constituents. Results showed that
oxidation of carotene was occur in the presence of free
radicals and formation of its epoxy, carbonyl and many
other compounds (Wache et al., 2003). So to avoid these
changes in final product pulp can be stored without
pasteurization, with certain chemical preservatives. In this
way keeping quality of mango pulp is maintained.

Dube et al., (2004) noted the influence of pasteurization on
mango puree. According to their observations puree
preserved with chemical preservatives along with heat
treatments showed better results for sensory attributes and
having longer shelf life, and better physico-chemical
characteristics. While control treatments showed more
microbial load and having high pH, low acidity and
fermentation occur.

According to van den Berg et al., (2000) b-carotene
contents were responsible for the development and retention
of colour in the mango pulp. They observed that as we
apply the pasteurization application to the pulp, there was
degradation of the colour pigments as well as nutrients was
also negatively affected. The colour fluctuation that was
developed by the pasteurization treatment was noticed by
the absorption spectra of the pigments. Instead of the
previous studies that was on the carrot juice which was
subjected to heat treatments (Marx et al., 2003), the
documented study showed that the time and temperature of
application was significant influence the carotenoids
contents (Sitte et al., 1980).

Ribeiro et al., (2008) work on the antioxidant activities and
flavouring constituents of different mango pulp varieties.
They observed that different pulp contain different type and
concentration of flavouring compounds. They contain
different pigments as xanthone-C-glycosides and flavonol-
O-glycosides. They took the methanolic and ethanolic
extracts of peel, flesh and seed kernels of different mango
varieties and analyzed for their physico-chemical and
colour profile.

Stahl et al., (1993) noted the effect of steam blanching on
polyphenoloxidase, peroxidase and colour of mango slices,
chunks and purees. There was complete inactivation of
polyphenoloxidase after 5 min and peroxidase after 7 min
of heat treatment. They observed that steam blanching of 3
min give residual activity of polyphenoloxidase, peroxidase
2.85% and 8.33% respectively and when compared with
samples heat treated for 5 min had no effect on colour even
20 days of storage. Due to insufficient blanching time
colour changes were occur because non-enzymic browning
had occurred.

Battacharya et al., (1998) studied the rheological parameters
of enzyme treated stored mango pulp. Pulp was treated with
pectinase enzyme at various temperatures ranged from 25-
40°C and times (35-145 min). Study findings showed that
fresh as well as treated pulp behaved as pseudoplastic fluid
having yield stress. Rheological parameters such as
apparent viscosity, flow behaviour index, yield stress and
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consistency index, were dependent upon the enzyme
concentration and thermal processing time. And their
consistency increase as the enzyme dose and time of
thermal application increases. However, there was
markedly decline in the apparent viscosity with a rise in the
dose of enzymes used.

El-Shiaty, (1986) work on the strawberry juice and tomato
puree colour deprivation at various pH values ranged from
2.8-4.6 during thermal at 100-1300C for 0-110 min and
high pressure thermal having 300-710 MPa pressure for
about 58 min and the temperature of application was 650C.
Study findings showed that as the pH increases there was
incline in the colour deterioration.

Gliemmo et al., (2009) studied the color stability of
chemically preserved pumpkin puree at room temperature.
And also noted the effects of pH, potassium sorbate,
ascorbic acid and packaging material on it. The color
stability of pumpkin puree of pH 4.00 and 5.00 containing
potassium sorbate, ascorbic acid or their mixture, packed in
polyethylene and in polyvinyl chloride—polyvinylidene
chloride copolymer (PCPC) bags, was analyzed throughout
the storage at ambient temperature. The presence of
potassium sorbate decreased color loss of purees packed in
PCPC bags and increased the discoloration of purees
contained in polyethylene suggesting, in the first case, that
potassium sorbate oxidation removed the available oxygen
avoiding carotenoids oxidation, while in the second case,
oxidation will occur between potassium sorbate and
carotenoids due to the presence of oxygen. Application of
ascorbic acid to a puree of pH 4.00 containing potassium
sorbate and packed in polyethylene minimized the losses of
colour degradation; probably due to the antioxidant action
of ascorbic acid. The increase in pH from 4.00 to 5.00 in the
presence of potassium sorbate significantly minimized color
degradation of puree packed in PCPC.

Liao et al., (1988) and Zerdin et al., (2003) studied the
effects of chemically stored puree on colour degradation.
They found that it is may be due to presence of oxygen in
the packaging material and this oxygen present in purees
packed in polyvinyl chloride—polyvinylidene chloride
copolymer (PCPC) came from the elaboration process since
packaging oxygen permeability is negligible. Both
potassium sorbate and ascorbic acid can help to avoid
carotenoid degradation. The potassium sorbate content
decreased as a result of its oxidative degradation by 10—
20% after 20 days of storage as it was observed in previous
studies (Gliemmo et al., 2006). Due to this, available
oxygen promote carotenoids degradation by oxidation,
ascorbic acid is usually added to fruit pulps and purees to
prevent development of oxidative off-flavors and off-color,
by reduction of the oxygen in the headspace. Choi et al.,
2002 also reported that ascorbic acid exerts a stabilizing
effect on carotenoids and maintain keeping quality of pulp
and puree.

Nindoa et al., (2007) studied the rheological properties of
purees which were prepared from the tiny textured fruits as

blueberries, were significant in handling and thermal
processing applications. They also note the effect TSS
contents and temperature on the rheological parameters of
stored puree which was used for further processing. They
observe that as the temperature increases the flow of puree
also increases but it affects the nutritional properties of
puree. The 10_20 % solid contents also improve the
rheological parameters of respected puree.

Choi et al., (2002) noted the effect of depolymerized mango
pulp as a stabilizer in oil-in-water emulsion in which
contained the sodium caseinate. Study showed that the
emulsion have minute droplet size that was prepared from
the enzyme treated pulp which led to wards the high
creaming constancy as compared to the emulsion that was
prepared without the application of enzymes. Results
showed that as the break down of pectin in the mango pulp
increases, the creaming stability of pulp also improved but
having no effect on the emulsion droplet size. They
concluded from the results that good stability emulsion
have reducing sugar constituents of 60mg glucose/g fresh
weight and 2% (w/w) sodium caseinate. Studied showed
that depolimerization overall improves the physico-
chemical characteristics of pulp.

Benjar et al., (2006) worked on pineapple puree and note
the colour degradation in it due to enzymatic activity.
Browning in pineapple puree can be prevented by thermal
inactivation of enzyme (Polyphenoloxisase), was examined
at different temperatures between 40-900C and in relation
to exposure time. The rate of inactivation of enzyme varied
with temperatures and application time.

Filipa et al., (1997) noted the quality characteristics of hot
filled pasteurized fruit purees and also noted the effect of
packaged material on it at filling temperatures.
Pectinesterase and ascorbic acid were used as pasteurization
and quality criteria for purees, respectively. Definite filling
temperatures as well as packaging material (container)
dimensions were important to get intent pasteurization
value. Results showed that at low pasteurization and hot
filling temperatures we get good quality puree.

Guerrero et al., (1996) studied on colour degradation of
banana puree during storage preserved with sodium
bisulphate. And also note the effect of thermal applications
during processing and storage temperature influence on the
banana puree. Results showed that colour changes in puree
were directly correlated with the storage temperature. More
deterioration in the colour was observed. As the
temperature increases during storage colour degradation
will be more. Colour degradation control by the application
of sodium bisulphate on it. So it can improve the shelf life,
keeping quality and sensory characteristics of puree.

Ajila et al., (2007) studied on the bioactive components of
different fruits and vegetables as anthocyanins, polyphenols
and carotenoids. These compounds have high potential to
antioxidant activity. Basically the conducted study
demonstrates the antioxidant potential of mango peel. High
quantity of carotenoids and anthocyanins were present in
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the ripened mango peel while unripened mango peel
contains more polyphenol constituents. During the study the
antioxidant capacity was measured by radical scavenging
activity (DPPH free), reducing power action and iron
induced lipid peroxidation by liver microsomes. Findings
showed that mango peel have good potential to antioxidant
activity, that’s why it is essential for its functioning in
functional and nutraceutical foods.

El-Nemr et al., (2003) analyzed the mango juice after
bottling and during storage, for checking the fluctuation in
the aroma contents which have an unpleasant influence on
the quality attributes of juice. The reason for the looses in
the aroma volatile components in the juices were applying
the heat application for about 10 min at 85°C and also due
to the development of the its byproducts as 5-methyl
furfural, butyl-3-hydroxy butanoate, acetyl furan and B-
terpineol. Deterioration reactions have been contributed by
these byproducts and more deterioration have been
occurring in the vitamin C contents of the juice. The
reasons for the spoilage or developing of off flavour in the
juice which was stored at room temperature were the
development of ethyl fatty acids, along with this there was a
decrease in the oxygenated and hydrocarbons constituents.
These were the significant factors which influenced the
flavour of stored mango juice.

Mysore et al., (2008) evaluate the influence of processing
conditions on volatile compounds of chemically preserved
fruit pulp of Annona squamosa. The pulp of fully ripened
fruit was subjected to treatment applications as frozen and
stored for about 12 months, and heated to 550C and 850C
for about 20 min each. The flavour of the one year
preserved frozen pulp was not alter from the fresh pulp at
the start of study. However, there was inclining in the
flavour contents of heated pulp at 550C and 850C.

Bhatia et al., (1961) observed that temperature higher than
550C seems to act considerably in emerging the quality of
pulp, in terms the development of discoloration if pulp,
bitter taste and poor flavor, the changes developed in the
flavor attributes was compared to that of fresh pulp.
Donadon et al., (2001) studied the effect of different type of
packaging material on the quality of preserved mango
chunks. They used three type of packaging material;
polypropylene cups, low-density polyethylene bags or
polyethylene terephthalate clamshell trays, and stored at
30C for 2 weeks. The mango chunks were tested for flavor,
appearance, colour, total soluble solids (TSS), titratable
acidity, ascorbic acid contents, O2 and CO2 concentration
in the packages. Results showed that chunks had better
shelf life having good keeping quality. The titratable acidity
in chunks was reduced during storage. The microbiological
count was lower in preserved chunks than control in which
no preservatives were added.

LuEck, (1990) studied the effect of sorbic acid and its salts
(sodium sorbate and potassium sorbate) on the preservation
of mango pulp. During his research he used different
concentration of these preservatives. Results showed that

potassium sorbate showed better results then the sodium
sorbate. At the end of his study he noted that pulp which is
stored with the help of preservatives showed better results
then the sample which is stored without any preservative.
Ogiehor et al., (2004) studied the preservatives effect on the
mango puree. The observed that preservatives had
significant effect on the sensory, physico-chemical and
microbiological characteristics of mango puree.
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