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Abstract

Passion fruit (Passiflora edulis) is considered an exotic species with attractive flavor and aroma. This is a
rich source of bioactive compounds, as polyphenols. The interest in P. edulis has been increased because
of its antioxidant compounds. Passion fruit is generally considered to have a short storage life, because it
is a very delicate, perishable fruit. The main problem of postharvest losses associated with passion fruits
is rapid loss of firmness. The objective of the present study was to identify the effect of different
carrageenan concentrations (1.0%, 1.5%, 2.0%, 2.5%, 3.0%) and storage temperature (8 °C, 12 °C, 16 °C,
20 °C) to the weight loss, firmness, total soluble sugar and ascorbic acid in passion fruit (Passiflora
edulis) fruits during preservation. Moreover, shelf life (0 day, 7 days, 14 days, 21 days and 28 days) of
passion fruit (Passiflora edulis) fruit in storage also clarified. Results demonstrated that carrageenan
2.5% and storage temperature 8 °C could maintain passion fruit (Passiflora edulis) fruit quality for 28
days without any deterioration. This is an opportunity to develop value-added products reducing the
postharvest losses, improving nutritional value and generating additional revenue for passion fruit
growers.
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Introduction

The passion fruit tree (Passiflora edulis)
belongs to family Passifloraceae. It is a woody
climber, chiefly for its edible fruits [1]. There
are two recognized forms of passion fruit:
purple (P. edulis Sims) and yellow (P. edulis
var. flavicarpa) [2]. The P. edulis var.
flavicarpa fruits are round in shape, with a
diameter between 8 and 10 cm and a green
peel at maturity which later turns yellow.
The edible part of the passion fruit (40%)
consists of pulp with seeds, and 60% of the
peel consists of mesocarp and epicarp [3].

Composition of passion fruit rind has a
higher nutrient content than the pulp. The
rinds are a good source of fiber and pectin
[4].It’s also a good source of carotenoid [5].
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Passiflora edulis is one which looks like an
ornamental plant but the fruits are having
high medicinal values. It also contains high
amount of vitamin C in the fruits. The fruit is
used as a heart tonic, digestive stimulant,
body cooling, anti-asthmatic, and bronchitis,
diuretic and anti oxidant [6, 8].

Supplementation with piceatannol from
passion fruit can improve metabolic health,
including insulin sensitivity, blood pressure,
and heart rate in overweight men [9].

There were several studies mentioned to
passion fruit (Passiflora edulis) processing
and preservation. Physico-chemical and
sensory quality of juice from purple passion
fruit under different storage temperature and
time were assessed.
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Fruits stored at 25 + 1°C, developed off-
flavour in juice after 5 days, while storage at
8 + 1°C produced no off-flavor even up to 21
days. Fruits can be stored for 5 days only at
25 + 1°C as the overall sensory quality of
juice reduced significantly afterwards, while
juice maintained the optimum overall quality
up to 21 days at 8 + 1°C [10].

Phytochemical composition and antioxidant
stability of fortified yellow passion fruit

(Passiflora edulis) was evaluated. A
significant chemical interaction affecting
antioxidant capacity was found for

hydrophilic juice components, but none was

observed in the presence of lipophilic
phytochemicals.

Physicochemical attributes and overall
quality of passion fruit juice were retained
following pasteurization but were
significantly impacted by degradative

reactions during accelerated storage [11].
The shelf life of the organic passion fruit
pulp, both fresh and pasteurized at 700C and
900C and stored under refrigeration, was
evaluated.

The pulps pasteurized at 70°C and 90°C were
suitable for consumption for a minimum
shelf-life period of 207 days of storage under
refrigeration and for the fresh pulp it was
attributed a shelf-life period of 60 to 90 days
[12]. The modified atmosphere packaging
technique was explored in order to
investigate the changes of passion fruit
quality during low temperature storage.

The MAP-2 (an ethylene absorber laminated
LDPE with an OTR of 12000 cm 3 / m 2-
day-atm) plastic showed the best results in
maintaining fruit quality, gas composition,
and extension of storage life (up to 51 days)
[13]. The quality of yellow passion fruits
stored under refrigeration and controlled
atmospheres of different composition aiming
to extend the postharvest life of the fruits
was  evaluated. The  application  of
atmospheres with low oxygen concentration
and high carbon dioxide level minimized
quality losses.

At atmosphere with 5% O2 and 15% CO2, it
was observed the lowest color change indexes
and mass loss, and also the smallest decrease
in acidity, soluble solids content, vitamin C,
reducing sugars, and total soluble sugars
[14]. Effect of storage conditions and duration
on quality of passion fruit (Passiflora edulis

©2009-2019, JGPT. All Rights Reserved

Sims.) nectar was examined. Organoleptic
evaluation revealed that passion fruit nectar
containing 20% juice and 20°Brix was more
acceptable. Total soluble solids, non-
enzymatic browning, reducing, non- reducing
and total sugars increased while, titratable
acidity, vitamin C, total carotenoids, total
phenols and total flavanoids decreased
during storage.

Organoleptic quality of passion fruit nectar
declined during storage. Microbial load in all
the samples was within the acceptable limits
even after three months of storage [15].
Physicochemical and microbiological analyses
of passion fruit juice in dark and light bottles
at 24°C and 4°C were conducted.

Fresh unpasteurized juice stored at 24°C and
4°C may safely be consumed within 1 and
2 days, respectively [16].Physiological and
quality changes during postharvest ripening
of purple passion fruit (Passiflora edulis
Sims) was investigated. Passion fruit should
be harvested only after 50% of fruit surface
colour has developed, so as to allow for
optimum  postharvest storage, proper
ripening, and development of characteristic
flavour and fruit quality attributes [17].

Passion fruit jam; a new value added product
was developed from underexploited passion
fruit. Passion fruit jam developed with ratio
of passion fruit juice to skin pulp of 1:1 was
found more acceptable [18]. The effect of
sonication on sensory quality and related
chemical compounds of passion fruit juice
during refrigerated storage was investigated.

Sonication of passion fruit juice is a
treatment that does not affect the global
sensory quality of the product [19].The
seasonality of production and losses resulting
from climate conditions, harvesting,
transportation and perish ability of passion
fruit were facing. Employing adequate
technique to prolong their shelf-life of passion
fruit was essential.

The objective of the present study was to
identify the effect of different carrageen an
concentrations (1.0%, 1.5%, 2.0%, 2.5%, 3.0%)
and storage temperature (8 oC, 12 oC, 16 oC,
20 oC) to the weight loss, firmness, total
soluble sugar and ascorbic acid in passion
fruit  (Passiflora edulis) fruits during
preservation. Moreover, shelf life (0 day, 7
days, 14 days, 21 days and 28 days) of
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passion fruit (Passiflora edulis) fruit in
storage also clarified.

Materials and Method
Materials

We collected passion fruit (Passiflora edulis)
fruits in Can Tho province, Vietnam. They
were cultivated following Viet GAP to ensure
food safety. After harvesting, collected nuts
were stored at a temperature of 20°C and

they were conveyed to laboratory within 8
hours for experiments. These fruits were
tumbled thoroughly under turbulent moving
to remove dirt, dust and adhered unwanted
material. Beside passion fruit we also used
other materials during the research such as
carrageenan, ethyl alcohol, propylene glycol.
Lab utensils and equipments included digital
weight balance, penetrometer, refractometer,
biuret, and refrigerator.

Figure 1: Passion fruit (Passiflora edulis)

Methods
Preparation of Edible Coatings

Carrageenan (1.0 %, 1.5 %, 2.0 %, 2.5 %, 3.0
%) was prepared by dissolving 2.0g, 3.0g, 4.0
g, 5.0g, 6.0g of carrageenan powder in 200 ml
of water ethyl alcohol mixture (3:1) at 80 °C
and stirred for 10 min using magnetic stirrer.
Ethyl alcohol was added in order to reduce
drying time and obtain a transparent and
shiny coating. 2% volume of propylene glycol
was also added in the formulation as
plasticizer. Passion fruit (Passiflora edulis)
fruits were dipped in the film forming
dispersions for 1min. After that, they were
hung up and dried at room temperature with
natural convection for 2— 3 h and then stored
in refrigerator for further experiments.

Fruit Quality Assessments

The physical and chemical compositions
including weight loss (%), firmness (N), total
soluble solid (°Brix), ascorbic acid (mg/ml),
and antioxidant activity (DPPH, pg/ml;
FRAP, mmol Fe2?* /g) in fresh and coated
passion fruit (Passiflora edulis) were
analyzed.

Weight loss (%): To evaluate weight loss,
separate samples in 3 replicates of each
treatment were used. The same samples were
evaluated for weight loss each time at weekly
intervals until the end of experiment. Weight
loss was determined by the following
formula: Weight loss (%) = [(A-B)/A] x 100
where A indicates the fruit weight at the
time of harvest and B indicates the fruit
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weight after storage intervals (A.O.A.C,,
1994).

Firmness (N): Firmness was measured as the
maximum penetration force (N) reached
during tissue breakage, and determined with
a 5 mm diameter flat probe. The penetration
depth was 5 mm. Passion fruit (Passiflora
edulis) was cut into halves and each half was
measured in the central zone.

Total soluble solids (°Brix): Individual
passion fruit (Passiflora edulis) fruit from
each of the treatment was grinded in an
electric juice extractor for freshly prepared
juice. Soluble solids content was measured
using T/C hand refractometer in °Brix.

Ascorbic acid (mg/ml): Ascorbic acid content
was measured using 2, 5-6 dicholorophenol
indophenols’ method described by A.O0.A.C
(1994).

Antioxidant activity: Antioxidant activity was
investigated by using in vitro DPPH (ug/ml)
and FRAPS (mmol Fe?* /g) assays.

Effect of Different Carrageenan
Concentrations to Weight Loss,
Firmness, Total Soluble Solid, Ascorbic
Acid, Antioxidant Activity of Passion
Fruit (Passiflora Edulis) Fruit

Effect of different carrageenan
concentrations (1.0%, 1.5%, 2.0%, 2.5%, 3.0%)
to weight loss (%), firmness (N), total soluble
solid  (°Brix), ascorbic acid (mg/ml),
antioxidant activity DPPH (ug/ml) and
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FRAPS (mmol Fe?t /g) was assessed. All
samples were preserved in 8°C for 7 days.

Effect of Storage Temperature to Shelf
Life of Passion Fruit (Passiflora edulis)
Fruit

After finding the appropriate carrageenan
coating concentration (%), shelf life of passion
fruit (Passiflora edulis) fruit was also
evaluated by the effect of different storage
temperature. Passion fruit (Passiflora edulis)
fruits which were set in trays in were divided
into four groups (8 °C, 12 °C, 16 °C and 20
°C). Weight loss, firmness, total soluble solid,
ascorbic acid, antioxidant activity were
assessed during preservation (7 days) to
demonstrate  the  appropriate  storage
temperature.

Shelf-life of Passion Fruit (Passiflora
edulis) Fruit during Preservation

After finding the appropriate carrageenan
concentration, storage temperature; shelf life
of passion fruit (Passiflora edulis) fruit

during preservation was also evaluated by
sampling at different intervals (0, 7, 14, 21,
28 days). Weight loss, firmness, total soluble
solid, ascorbic acid, antioxidant activity were
assessed.

Statistical Analysis

The Methods were run in triplicate with
three different lots of samples. Data were
subjected to analysis of variance (ANOVA)
and mean comparison was carried out using
Duncan’s multiple range test (DMRT).
Statistical analysis was performed by the
Statgraphics Centurion XVII.

Results & Discussion

Physical and Chemical Characteristics
in Fresh Passion Fruit (Passiflora
edulis) Fruit

The physical and chemical compositions in
fresh passion fruit (Passiflora edulis) fruit
were analyzed. Resuts were mentioned in
Table 1.

Table 1: The chemical compositions in fresh passion fruit (Passiflora edulis) fruit

Parameter Firmness (N) Total soluble solid Ascorbic acid Antioxidant activity
(°Brix) (mg/ml) (DPPH, pg/ml; FRAP, mmol
Fe2t /g)
Value 1868.39+101.2 9.37+0.02 14.7840.01 83.79+0.02; 2.23+0.01
Fruit firmness, total soluble solid and Effect of different carrageenan

ascorbic acid are major attributes that
dictates the postharvest life and quality of
fruit in general and passion fruit (Passiflora
edulis) in particular. According to one study,
antioxidant activity (DPPH 84.23 ug ml?;
FRAP value 1.89 mmol Fe?* g1) in passion
fruit were obtained [20].

Effect of Different Carrageenan
Concentrations to Weight Loss,
Firmness, Total Soluble Solid, Ascorbic
Acid, Antioxidant Activity of Passion
Fruit (Passiflora edulis) Fruit

concentrations (1.0%, 1.5%, 2.0%, 2.5%, 3.0%)
to weight loss (%), firmness (N), total soluble
solid  (°Brix), ascorbic acid (mg/ml),
antioxidant activity DPPH (ug/ml) and
FRAPS (mmol Fe2t /g) was assessed. All
samples were preserved in 8°C for 7 days.

Results were depicted in table 2. As clearly
shown in Table 2, all edible coatings
significantly (P< 0.05) retard the changes in
passion fruit (Passiflora edulis) weightl loss,
firmness, total soluble solid, ascorbic acid
antioxidant activity as compared to control
samples. 2.5% carrageenan coating was
appropriated for further experiments.

Table 2: Effect of different carrageenan concentrations to weight loss (%), firmness (N), total
soluble solid (°Brix), ascorbic acid (mg/ml), antioxidant activity (DPPH, ng/ml; FRAP, mmol
Fe2* /g) of passion fruit (Passiflora edulis) fruit during preservation (8°C after 7 days)

Carrageenan Weight Firmness Total Ascorbic Antioxidant activity
concentration loss (%) N) soluble acid (mg/ml) | DPPH, (ug/ml) | FRAP, (mmol
(%) solid (°Brix) Fe2* /g)
Control 17.31 1864.11 8.75 13.22 80.14 2.09
+0.012 +102.44 +0.01¢ +0.03¢ +0.01¢ +0.02b
1.0 16.36 1875.42 8.94 13.29 80.38 2.10
+0.02P +104.1°¢ +0.01be +0.01be +0.01be +0.01ab
1.5 14.79 1880.22 9.11 13.33 80.44 2.12
+0.01¢ +111.4be +0.01b +0.03b +0.02b +0.002P
©2009-2019, JGPT. All Rights Reserved 4
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2.0 12.47 1886.54 9.16 13.37 80.52 2.14
+0.004d +109.2P +0.002b +0.012b +0.03 ab +0.032P

2.5 10.04 1895.11 9.20 13.45 80.88 2.15
+0.01e +102.52 +0.012 +0.012 +0.022 +0.012

3.0 9.98 1898.04 9.20 13.47 80.90 2.15
+0.02¢ +113.12 +0.012 +0.012 +0.012 +0.012

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between

them was not significant (a = 5%)

One research studied the influence of a
modified atmosphere - wax emulsions and
plastic film - on the shelf life of the yellow
passion fruit. Plastic film (Cryovac D-955, 15
mm thickness) reduced fresh weight loss and
fruit wilting, kept higher fruit and rind
weight and higher pulp osmotic potential
over the storage period.

However, it was not efficient in the control of
rottenness. Sparcitrus wax (22-23%
polyethylene/maleyc resin) caused injury to
the fruit, high fruit weight losses and wilting
and resulted in lower pulp osmotic potential,
this wax lead to a higher concentration of
acid and a lower relation of soluble
solids/acidity.

Among the tested waxes, Fruit Wax (18-21%
carnauba wax) was the best, promoting

reduced weight loss, wilting and rottenness
[21].

Effect of Storage Temperature to Weight
Loss, Firmness, Total Soluble Solid,
Ascorbic Acid, Antioxidant Activity of
Passion Fruit (Passiflora edulis) Fruit

After finding the appropriate carrageenan
coating concentration (%), shelf life of passion
fruit (Passiflora edulis) fruit was also
evaluated by the effect of different storage
temperature. Results were elaborated in
Table 3. Storage temperature for passion
fruit (Passiflora edulis) should be 8 °C which
was appropriated for further experiments.

Table 3: Effect of storage temperature to weight loss (%), firmness (N), total soluble solid
(°Brix), ascorbic acid (mg/ml), antioxidant activity (DPPH, pg/ml; FRAP, mmol Fe?* /g) of

passion fruit (Passiflora edulis) fruit

Storage Weight loss Firmness Total soluble Ascorbic Antioxidant activity

temperature (%) (N) solid (°Brix) acid (mg/ml) DPPH, (ug/ml) DPPH,
(°C) (ng/ml)

8°C 10.04 1895.11 9.20 13.45 80.88 2.15
+0.01¢ +102.52 +0.012 +0.012 +0.022 +0.012

12 °C 10.42 1842.04 9.04 13.21 80.56 2.10
+0.02P +104.32p +0.022b +0.032b +0.032b +0.022b

16 °C 10.78 1824.38 8.85 13.03 80.43 2.03
+0.002b +101.1ab +0.01Pb +0.00P +0.01ab +0.012b

20 °C 11.47 1801.27 8.46 12.66 80.05 1.97
+0.032 +103.7° +0.02¢ +0.00° +0.01P +0.03P

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between

them was not significant (a = 5%)

Physico-chemical and sensory quality of juice
from purple passion fruit under different
storage temperature and time were assessed.
The maximum loss in fruit weight was
recorded under room temperature (25+1°C)
followed by at 11+1°C. There was an increase
in juice percentage up to 9 and 13 days under
room temperature and storage at 11+1°C
respectively.

The optimum flavour in juice was up to 5
days at 25+1°C and up to 21 days at 8+1°C. A
significant reduction 1in sourness was
recorded on 5th day under all treatments and
the scores for sourness became almost
constant after 17 days.
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The maximum increase in the mean scores of
sweetness on 5th day was observed at 25+1°C
followed by at 11+1°C. The optimum level of
juice sweetness was maintained up to 21
days at 8+1°C. Total soluble solids content
increased 1in 1initial stage followed by
reduction.

There was a reduction in the titrable acidity
up to 21 days at 8+1°C. A decreasing trend in
the reducing and non-reducing sugar of
passion fruit was observed under all the
treatments. Fruits stored at 25+1°C,
developed off-flavour in juice after 5 days,
while storage at 8+ 1°C produced no off-flavor
even up to 21 days. Fruits can be stored for 5
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days only at 25+1°C as the overall sensory
quality of juice reduced significantly
afterwards, while juice maintained the
optimum overall quality up to 21 days at
8+1°C [22].  Storage stability  and
physicochemical properties of passion fruit
juice microcapsules by spray-drying was
verified. The aim of this work was to
microencapsulate passion fruit juice by
spray-drying in two different biopolymers
blends: Gum Arabic-mesquite gum-
maltodextrin [23].

Shelf-life of Passion Fruit (Passiflora
edulis) Fruit during Preservation

After finding the appropriate 4% carrageenan
concentration, storage temperature at 8 °C;
shelf life of passion fruit (Passiflora edulis)
fruit during preservation also evaluated by
sampling in different intervals (0, 7, 14, 21,
28 days). Results were also mentioned in
Table 4. Quality of passion fruit (Passiflora
edulis) fruits which were coated by 4%
carrageenan and stored at 8 °C was
maintained for 28 days without any
deterioration.

Table 4: Shelf life of passion fruit (Passiflora edulis) fruit during preservation

Preservation Weight Firmness Total soluble Ascorbic Antioxidant activity
time (days) loss (%) N) solid (°Brix) | acid (mg/ml) DPPH, (ng/ml) DPPH,
(ng/ml)
0 0d 1895.11 9.20 13.45 80.88 2.15
+102.52 +0.012 +0.012 +0.022 +0.012
7 1.18 1844.28 9.08 12.97 79.17 2.04
+0.01¢ +103.24b +0.032b +0.032P +0.032P +£0.02ab
14 3.20 1823.19 8.96 12.84 78.84 1.98
+0.01P +104.1P +0.020 +0.00b +0.03b +0.032b
21 3.56 1801.42 8.90 12.77 78.67 1.94
+0.032b +105.1bc +0.03be +0.01bc +0.03be +0.012b
28 4.11 1778.39 8.82 12.61 78.54 1.90
+0.022 +103.6¢ +0.00¢ +0.02¢ +0.02¢ +0.03P

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between

them was not significant (a = 5%)

According to one research, the physical and
physico-chemical characteristics of extracted
fruit pulp of passion fruit with different skin
color (yellow, light and dark purple) under
refrigeration temperatures and storage
times. The extracted pulp of passion fruit was
stored at different temperatures: 10 °C, 25
°C; - 30 °C and - 80 °C and at four different
storage periods: 0; 10; 20 and 30 days. Te
coloration of the fruit peels influenced the
preservation of pulp color during the storage
period and conditions. Purple fruits showed
no change in the color of the pulp, even under
different conservation procedures.

The passion fruit pulp can be stored up to 30
days while preserving the physical and
physico-chemical characteristics [24]. In
another study, full ripe fruits of purple
passion fruit were packed in perforated and
non-perforated high density polyethylene
(HDPE 0.03 mm, 0.05 mm, 0.08 mm) and low
density polypropylene (LDPP 0.025 mm) and
stored at ambient (26.5°C, 65.7% RH) and
5°C. Fruits packed in perforated HDPE of
0.03 mm thickness showed a shelf-life of 28
days at 5°C as against 4 days for control.

Quality and nutritional value of fruit were
better preserved, but there was slight
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reduction in flavour and colour of juice. The
quality parameters, total soluble solids,
titratable acidity, sugars and ascorbic acid
contents were at par with initial value even
after 28 days of storage [25]. Post-harvest
conservation of passion fruit was conducted
by packing in PVC packages 12pm and 30pm
thick, LDPE bags 100 pm and 200 pm thick,
and without packaging (control), stored
under ambient conditions at an average
temperature of 21.3 °C and average relative
humidity of 77.8 %, and in refrigerated
conditions in a cold room at 10°C and 90%
relative humidity for 14 days.

At the beginning of storage and at three,
seven, 10 and 14 days of storage the fruits
were analyzed for titratable acidity, soluble
solids, Ratio, fresh weight loss, hue angle and
post-harvest diseases. The experiment had a
completely randomized design with three
replicates.

The 12pm PVC package, under refrigeration,
was the most efficient in the conservation of
P. setacea fruit. It presented low fresh weight
loss; Null percentage of fungal infestation;
soluble solids above 11% until the tenth day
of storage; Titratable acid content above 2.5%
throughout the experiment. Besides, the
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fruit, at the end of 14 days of storage, did not
show evidence of fermentation and no water
condensation inside the packages [26].

Conclusion

Passiflora edulis has been commonly used as
a food and possesses various medicinal

properties. The high perishability of the
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