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The shelf life period is the main criteria for every food to be fresh and edible for
consumption. The main objective of this study is to enhance the durability of fruits
so as to store the fruits fresh, import and export without getting spoiled by
atmospheric pathogens, moisture, etc which are the route cause for food spoilage.
The resins of Prunus amygdalus dulcis and Acacia nilotica were analysed to use as
an alternative to waxes that are being coated for preservation. Differential scanning
calorimetric analysis and thermogravimetry analysis of the resins showed the
stability and degradation of the resins. Results show that resins were stable up to
270-280°C and hence climatic temperatures will not have any effect on the resins
coated on the fruits. Toxicity studies were performed to check the safe levels of the
resins and the resins of Prunus amygdalus dulcis and Acacia nilotica possessed 0%
and 10% mortality respectively. The fruits were coated with the resins to check
their activity to increase their shelf life. It was observed that the fruits coated with
Prunus dulcis gum were more desirable compared to those coated with Acacia
nilotica gum.

Introduction

Natural tree gums have been collected and
improving the quality and
enhancing the shelf life of fruits and
vegetables without the use of harmful
synthetic chemicals.

coated for

The absence of post harvest techniques to
preserve fresh quality leads to deterioration.
The natural waxy coat is not adequate to
offer protection against water loss and high
respiration rate. In order to prolong the life
of fruit / vegetable, rate of respiration has to
be restricted and moisture loss should be
inhibited, so as to maintain the vital food

elements and the same quality as in the
freshly picked fruit or vegetable. The
contemporary methodology of fruit and
vegetable preservation is through the use of
edible wax coatings to retain freshness
(Ogbe et al., 2012; Adel et al., 2014), to
inhibit mold growth and to prevent other
physical damage and disease. Though these
wax coatings are edible, they pose health
hazards to the consumers. Food was once a
source of sustenance for life on earth, but
conversely, it has made people accessible to
the devious fringes, periphery and environs
of health hazards. The frequent and constant
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use of fertilizers, chemicals and pesticides to
multiply crop production, emanates adverse
health effects to the consumers. Added to
this is the use of chemical preservatives to
increase the shelf life of the fruits and
vegetables. These chemical preservatives
have adverse side effects on the consumers.
Fumigation of food has also been done using
Ethylene Di bromide, methyl bromide,
Ethylene Oxide. Fumigation by Ethylene Di
bromide has been banned by the US
environmental protection agency (James,
2003).

Recent techniques to prolong the life of
fruits and vegetables have involved the use
of wax coating on them. Though there are
natural waxes commercially available, they
do not coat the fruits and vegetables
completely with natural waxes. They
prepare edible coatings with the blend of
both natural and synthetic waxes which will
seem fresh to the consumers but are artificial
compounds and will cause various health
problems. The augmenting awareness
among the public on the use of wax coatings
and its side effects has stimulated them to go
in search of organic fresh fruits and
vegetables, so as to inhibit the passage of
noxious and obtrusive elements entering the
bloodstream. This has lead to the dramatic
increase in the prices of organic crops, and
we are oblivious if they are really farm fresh
and produced without the use of any
chemical fertilizers. In order to overcome
the usage of wax and provide a frugal
alternative, this work has been undertaken.

Prunus amygdalus dulcis gum/ Almond
gum

Almond gum (secreted by the Prunus
amygdalus dulcis/almond tree is sweet
almond belonging to the family Rosaceae.)
is colourless, pale yellow or amber brown
and is only about 10% soluble in water
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(Anonymous, 1985). The gum is collected
during autumn from the trunk and larger
branches. It is also described as the salt of
acidic polysaccharide, in which acid groups
are neutralized by calcium, potassium and
iron  (Nussinovitch, 2009). The gum
exudates of almond tree constitute 2.45% of
protein 0.85% of fats and 92.36% of
carbohydrates on a dry weight basis. They
are also rich in minerals such as Calcium,
iron, potassium, sodium and magnesium
(Mahfoudhi et al., 2012).

Acaacia nilotica gum/ gum arabic

Gum acacia is a complex polysaccharide,
pale to orange brown colour either neutral in
nature or slightly acidic; they are found as
calcium, magnesium, and potassium salt of a
polysaccharidic acid. It is 50% soluble in
water. They are widely used as additives,
thickeners or emulsifiers, and are also used
to increase the stability. They are used as a
binder in pharmaceutical industry. The gum
exudates of gum Arabic contain 15.38% of
crude protein, 62.26% of carbohydrates and
1387.591kcal/kg of energy. They also
contain  minerals such as calcium,
potassium, magnesium, iron, sodium,
manganese, zinc and phosphorous (Ogbe et
al., 2012).

Materials and Methodology

Almond gum and gum Arabic have
nutritional properties, and are produced
naturally; they do not contain any synthetic
chemicals. The resins are tested for its
solubility, thermal stability, toxicity level
and UV absorbance. The above analyses are
performed to check if the resins can be
coated on fruits for preservation. With
respect to the feasibility of the sample based
on the above test, sample’s effect on fruits
and vegetables can be observed by coating it
on them.
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Sample Collection

Resins- Prunus amygdalus dulcis (sample 1)
and Acacia nilotica (sample 2) were
collected from an ayurveda shop in
broadway.

Solubility Test

Almond gum and gum arabic was cleaned
and 0.5gram was taken in 5ml of distilled
water, Dimethyl sulfoxide and methanol
separately in three different test tubes. They
were left undisturbed for 24hours.

Sample Preparation

Almond gum and gum Arabic are cleaned
without any bark remains on them and are
dried at about 50-60°C for 90 seconds in a
microwave oven. The dried gums are
powdered using a pestle and mortar.

Extraction

20 grams of the powdered test samples 1 and
2 were weighed and wrapped in a muslin
cloth. The extraction process was carried out
using soxhelet apparatus with 150ml of
distilled water as the solvent for extracting
the compounds. Apparatus was set and the
soxhelet extraction was run. After the
completion of three cycles the extract was
collected and stored in the refrigerator for
future use.

Therogravimetry Analysis

Thermo gravimetric analysis is used for
characterizing the quantitative weight loses
of the test sample. Their mass based on the
temperature variations is obtained. The
resins were loaded into the
thermogravimetry instrument and run.

Toxicity Analysis

Toxicity tests are carried out using Artemia
salina. The nauplius is tested against the
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extracts of almond gum and guar gum for
24hours, number of viable nauplii is
counted, and the death rate is calculated.

Cyst Cultivation

In a conical flask, 13% salt concentrated
water is taken and to it, a pinch of cyst is
added. The aerator is fixed inside the conical
flask for aerating the cysts. The flask with
cysts was left under the light for incubation.

Incubation and Assay

The cysts started to hatch after 36hours.
After hatching of the cysts, the nauplius
were counted and transferred into two
different test tubes containing test samples 1
and 2 respectively. It was allowed to
incubate for 24hours under the light and the
test results were noted.

Coating on Fruits

Fresh handpicked apples, oranges were
bought from the nearest organic fruit shop
and they were washed and dried.

Few grams of almond gum and gum Arabic
were boiled in water and were completely
melted. The melted tree gums were applied
on the fruits. Uncoated orange and apple
were left as a control for observing the
number of days, the fruits can withstand
decay.

Results and Discussions

Solubility test

Almond gum and gum Arabic were tested
for its solubility in various solvents such as
Methanol, Dimethylsulfoxide, and distilled
water. It was seen that Gum Arabic
dissolved partially in distilled water and
Dimethylsulfoxide, but did not dissolve in
methanol. While, Almond gum dissolved
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little in distilled water and was swollen. It
did not dissolve in methanol and
Dimethylsulfoxide.

Thermal Analysis of Almond Gum and
Gum Arabic

Thermo gravimetric analysis is physical tool
to monitor the physical and chemical
changes of the polysaccharide during
thermal processing.

The curve in graph 1(a) gives the details of
thermal behaviour and thermal stability data.
According to the primary thermogram for
the gum show that heating at a rate of 20 °C
per min from 0 °C to a max of 800 °C it is
seen that there is a early minor weight loss
of about 9.40% at 131.21°C which is due to
the loss of structural water the biopolymer
sample. The second stage of weight loss of
about 16.1% has taken place at 273.03°C.
The decomposition phase starts from there
on and the decrease in weight loss
percentage is 36.60% at 354.91°C. The last
phase of weight loss of about 46% occurs at
676.65°C

The curve in graph 1(b) gives the details of
thermal behaviour and thermal stability data.
According to the primary thermogram for

the gum show, that heating at a rate of 20 °C
per min from 0 °C to a max of 800 °C it is
seen that there is a early minor weight loss
of about 6.17% at 157.03°C which is due to
the loss of structural water the biopolymer
sample. The second stage of weight loss of
about 12.83% has taken place at 280.61°C.
The decomposition phase starts from there
on and the decrease in weight loss
percentage is 40.13 % at 367.04°C. The last
phase of weight loss of about 48.43% occurs
at 628.61°C.

Toxicity Test

Iml of 13.33% of almond gum and gum
Arabic extracts were dissolved in 10ml of
saline water separately. To it, ten nauplius of
Artemia salina were added and left for
incubation for about 24hours. After 24hours,
number of dead nauplius was counted and
the mortality rate was calculated.

Fruit coating

The melted almond gum and gum Arabic
were coated on apples, oranges and
tomatoes and were observed along with the
control ones (uncoated fruits). The results
are as follows:

Table.1 Results of toxicity analysis

Total No: Mortality Rate
Extract Final of Nauplii No: of No: of (Percentage)
concn. Alive Dead
(%)
Almond gum 1.3 10 10 3 0
Gum arabic 1.3 10 9 4 10
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Fig.1 Prunus amygdalus dulcis gum coated fruits, Uncoated fruits and Acacia nilotica gum
coated fruits of Day 0.

Prunus amygdalus dulcis gum coated Apple, Orange, Tomato - Day 0
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Fig.2 Uncoated Orange, Apple and Tomato’s decay on their respective days

UNCOATED ORANGE, APPLE AND TOMATO

DAY 2 DAY 8

DAY 15
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Fig.3 Acacia nilotica gum coated Orange, Apple and Tomato’s decay on their respective days.

Acacia nilotica gum coated Orange, Apple and Tomato

DAY 12 DAY 15

DAY 24
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Fig.4 Prunus amygdalus dulcis gum coated Orange, Apple and Tomato’s decay on their
respective days.

Prunus amygdalus dulcis gum coated Orange, Apple and Tomato

DAY 24 DAY 46

DAY 33
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Graph.1 (a) - TGA curve of almond gum Graph 1(b) - TGA curve of Gum Arabic.

Weight (%)

Temperature (*C

Graph 1(a)
Summary and Conclusion

The project was carried out to study the
effect of Prunus amygdalus dulcis gum/
almond gum and Acacia nilotica gum/ gum
arabic on fruits such as apple and orange for
increasing its  shelf  life.  Thermal
characteristics of almond gum and gum
Arabic prove to be stable until 273°C and
281°C respectively. Almond gum possesses
only about 16% weight loss by 273°C while,
Gum Arabic loses 13% weight loss at 281°C
(Graphs 1(a) and 1(b)), which may be due to
structural water content or due to desorption
of moisture. Toxicity analysis was
performed with Artemia salina to check the
toxic level of the resins- almond gum and
gum Arabic. Almond gum showed 0%
mortality rate and Gum Arabic gave only
10% mortality rate (Table 1). Hence both
gums are not toxic for consumption. Gum
Arabic and Almond gum were coated on
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apples and oranges. Uncoated Orange and
Apple were kept as control to check the
feasibility of the resins (figures land 2).
Apple coated with Almond gum (figures 1
and 4) and Gum Arabic (figures land 3)
inhibited decay for about 46days, and 15
days respectively while the uncoated apple
kept as control decayed by day 6. Orange
coated with Almond gum and Gum Arabic
inhibited decay for about 24days and 12days
and started to undergo browning, while the
uncoated orange started to decay by day?2.
The above results prove that fruits coated
with Almond gum and Gum Arabic is safe
for consumption and is efficient in
enhancing its durability. Tomato coated with
Acacia nilotica gum started to ripen early
but it did inhibit decay for 24 days later the
skin started to shrink, while the uncoated
tomato’s skin shrunk by day 15. The tomato
coated with Prunus dulcis delayed ripening
and it enhanced its shelf life to 33 days.
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