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Passion tree (Passiflora edulis Sims.) is a plant widely cultivated in Southeast Asia,
including Indonesia, particularly in South Sulawesi. The plant belongs to the genus Passiflora
within the Passifloraceae family. Passion fruit is commonly consumed and made into a nutritious
beverage, while its seed has been known as a source of natural oil in traditional medicine for
antioxidant, anti-inflammatory, analgesic, and antipyretic properties. Passiflora Seed Oil (PSO)
contains various bioactive natural products such as fatty acids, phenolics, flavonoids, and
a-tocopherol. The efficiency of extracting these bioactive constituents depends on the extraction
process. This study aims to determine the optimal extraction method of chemical constituents
in passion fruit seed oil of phenolic, flavonoid, and a-tocopherol, focusing on variation of
temperature and extraction time. The method used was a modern or green extraction, namely
Microwave-Assisted Extraction (MAE). The extraction was performed using n-hexane as the
solvent under three temperature settings: low (20°C), medium-low (36°C), and high (95°C), with
extraction durations of 10 and 20 minutes. The contents of phenolic, flavonoid, and a-tocopherol
were quantified using a UV-Visible Spectrophotometer at wavelengths ranging from 200 to
800 nm, specifically detecting these compounds at 432, 777, and 230 nm, respectively. The
phenolic content ranged from 25.29 to 33.28 mg GAE/mL, flavonoid content ranged from 8.57
to 21.94 mg QFE/mL, and a-Tocopherol content ranged from 0.27 to 1.56 mg a-TE/mL across the
tested conditions. The results indicate that temperature and extraction time affect the levels of
flavonoids and a-tocopherol content, while the phenolic content remains relatively unaffected.
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The passion tree (Passiflora edulis Sims)
contains various natural bioactive constituents.
This plant species belongs to the Passifloraceae
family, and includes different varieties, such
as purple and yellow types.! Its fruit is widely
known to be edible and is commonly processed
into a beverage. In Makassar, Passion fruit is

frequently used to make “Markisa juice” as well
as for other food and drink purposes.? The seeds
of the passion fruit have been known as a source
of natural oil,> which offers medicinal benefits,
including promoting skin health and slowing the
aging process.*
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PSO has long been utilized in traditional
medicine, particularly the seeds of purple passion
fruit (P. edulis Sims), which are known in traditional
medicine for their antioxidant, anti-inflammatory,
antipyretic, analgesic, sedative, and hypotensive
activities. P. edulis Sims, or purple passion fruit, is
a creeping plant found in tropical and subtropical
regions,' including Indonesia, especially in South
Sulawesi. This plant typically grows in specific
locations such as the highlands of South Sulawesi.
The main character of the fruit is oval in shape
and yellow. The PSO contains several bioactive
compounds with potential antioxidant properties,
including carotenoids, anthocyanins, flavonoids,
and vitamin C. 3

According to a previous PSO study by
Malik et al.,’ the antioxidant activity of passion
fruit seed oil extract was investigated using
various extraction methods and solvents. These
extracts contain chemical compounds that are
used for cosmetics and pharmaceutical products.
Nevertheless, exposure to factors such as oxygen,
heat, and light can cause the loss or reduction of
the extract’s bioactivity. Malik et al.,” emphasized
that PSO has potential as an antioxidant and
source of phenolic and flavonoid constituents.’ The
extraction process is affected by temperature when
obtaining the chemical compounds contained in the
PSO.

Microwave-assisted extraction (MAE)
is a technique that applies heat generated by the
interaction between magnetic and electric fields.
This technique has several advantages, including
the use of a water-based solution and its low cost.
However, the high internal temperature can destroy
bioactive compounds. Therefore, the temperature
degree and extraction time need to be optimized
for each particular compound.

MATERIALS AND METHODS

Chemicals

Chemicals and reagents were of analytical
grade and purchased from Merck and Sigma-
Aldrich companies. The chemicals used in this
research were toluene, ethyl acetate, n-hexane,
AlCIL,, Na,CO,, CH,COOK, ethanol, Folin-
Ciocalteu reagent, iodine, potassium iodide,
chloroform, quercetin, gallic acid, and a-tocopherol.
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Sample material

The passion seeds were obtained from
the local factory, a waste of the “Markisa syrup”
production process in Makassar. The seed waste
was prepared in the Laboratory Pharmacognosy-
Phytochemistry, Faculty of Pharmacy, UMI,
according to Malik et al.,” This experiment was
performed using standard laboratory equipment.
The chemical analysis used spectroscopy UV-Vis
(Shimadzu UV-Vis Genesys 10-S), and a rotary
vacuum evaporator (Buchi®, Rotavapor R-220).
Extraction

The extraction processes were performed
using microwave-assisted extraction (MAE) with
n-hexane solvent. Temperature and time were
optimized. About 100 g of Passion seed was ground
to get a seed powder. Afterward, the sample was
placed in a glass beaker, and 300 mL of n-hexane
was added. The mixture was then extracted at
different temperatures: low (20°C), medium-low
(36°C), and high (95°C) for 10 and 20 minutes.
The extraction results are filtered and evaporated
using a Rotary Vacuum Evaporator (Rotavapor)
and a water bath to obtain Passion Seed Oil (PSO).
Preparation of 4-tocopherol reagent

The a-tocopherol reagent was prepared by
dissolving 1 mL in n-hexane to a final volume of 10
mL, resulting in a concentration of 100 ppm. The
solution was divided into variations of 0.1 ppm, 0.2
ppm, 0.3 ppm, 0.4 ppm, and 0.5 ppm, with each
variation being 5 mL. Afterward, the solutions were
measured by using UV-Vis spectroscopy.
Determination of phenolic content

The total phenolic content was determined
using the method of Malik et al.’> with minor
modifications. About 250 mL of PSO was added,
followed by 200 mL of Folin-Ciocalteu reagent,
2000 pL of Na,CO,, and purified water up to
5000 pL. The solution was incubated for 2 hours.
Absorbance was measured by using UV-Vis
spectroscopy.’
Determination of flavonoid content

TFC was determined based on the
research of Malik et al.,’ The flavonoid content was
determined by adding 250 mL of PSO, followed
by AICI, uL, CH,COOK 100 uL, and adding up to
5 mL of water. The solution was incubated for 30
minutes. Absorbance was acquired from a UV-Vis
spectroscopy.
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Determination of a-tocopherol content

PSO 0.5 mL was dissolved in 5.0 mL of
chloroform, followed by 1.0 mL of 0.1% iodide
solution, and shaken for a few minutes to obtain a
homogeneous solution. Maximum absorbance was
scanned. The maximum absorbance was plotted
against the linear regression of the a-tocopherol
standard. The a-tocopherol content was determined
by linear regression.

RESULTS

Passion seed oil (PSO) was obtained
by several extraction methods with n-hexane as

Table 1. Extraction result

Sample in various Amount (%)
temperature and extraction time

Low 10 17.21
Low 20 18.28
Medium-Low 10 17.93
Medium-low 20 18.32
High 10 17.90
High 20 16.70
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a solvent. The extraction results are shown in
Table 1.

DISCUSSION

The research was performed to determine
the optimization of the extraction process using
Microwave-Assisted Extraction (MAE) of Passion
Seed Oil (P. edulis Sims.). The research parameters
were phenolic, flavonoid, and a-tocopherol levels.
MAE is an extraction method that is basically a
modification of maceration methods.” This method
has recently been used widely in extracting natural
products to optimize the presentation of the extract.

The MAE method has garnered significant
attention over the past 15 years due to its high
extraction capacity. The major advantage of
MAE methods is that they are considered a green
technique based on electromagnetic waves, which
generate heat within the material matrix, inducing
arise in temperature and water pressure inside the
cell walls. It allows increasing the acceleration of
the solvent to release the compound from the cell.?

The MAE was evaluated for its
performance compared to Soxhlet extraction

Table 2. Phenolic

Temperature (°C) and Abs. (A=S) Linearity Content (mg GAE/g)
duration (min)
Low 10 1.852 y =0.0695x + 0.0938 25.29
Low 20 2.407 33.28
Medium-Low 10 2.063 28.33
Medium-low 20 2.37 32.75
High 10 2.195 30.23
High 20 1.879 25.68
Low=20°C, Medium-low= 36°C, High= 95°C

Table 3. Flavonoid
Temperature (°C) and Abs. (A=S) Linearity Content (mg QE/g)
duration (min)
Low 10 0,051 y=0,1047x + 0,0443 13.01
Low 20 0,057 8.57
Medium-Low 10 0,049 12.77
Medium-low 20 0,078 19.56
High 10 0,116 16.26
High 20 0,170 21.94

Low= 20°C, Medium-low= 36°C, High= 95°C
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Table 4. a-Tocopherol

Temperature (°C) and Abs. (A=S) Linearity Content (mg a-TE/g)
duration (min)

Low 10 0.051 y =4,853x-1.475 0.74
Low 20 0.057 0.94
Medium-Low 10 0.049 1.56
Medium-low 20 0.078 1.17
High 10 0.116 0.43
High 20 0.170 0.27

Low=20°C, Medium-low= 36°C, High= 95°C

Total flavenoid Content (mg QE/g)

Total phenolics Content (mg GA/g) 25 19.56 21.94
33.28 32.75 20 16.26
30.23 13.01
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Fig. 1. The total chemical compound phenolic, flavonoid, and a-Tocopherol Content of PSO among the different
extractions process. (A) Total phenolics content; (B) Total flavonoid content; (C) Total a-tocopherol content.
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methods in the preparation of piceatannol. The
MAE method acquired more piceatannol than
the Soxhlet extraction method. 7 The organic
solvents were selected based on their ability
to extract potential compounds. The purpose
of using n-hexane solvent was based on the
chemical properties of PSO, which is dominated
by low-polarity compounds. Variations in time
and temperature optimized the extraction process.’
Time variations were 10 minutes and 20 minutes,
and then temperature variations were low-
temperature (20°C), medium-low (36°C), and
high-temperature (95°C).

Passion seed waste was transferred into
the laboratory for preparation. The seed waste was
cleaned under tap water and dried in the oven. After
drying, the seeds were ground into a fine powder.

Extraction was carried out using the MAE
method. This extraction method was used because
the MAE method is a separation that utilizes
microwaves to accelerate the extraction process
by heating the solvent quickly and efficiently.’ The
extract was evaporated using a Rotary Vacuum
Evaporator (Rotavapor) at 60°C, and then passion
fruit seed oil was obtained. The extract yield of
passion fruit seed oil at low temperatures for 10 and
20 minutes was 17.21% and 18.28%, respectively;
at medium-low temperatures for 10 and 20 minutes,
it was 17.93% and 18.32%, respectively; and at
medium temperatures for 10 and 20 minutes, it
was 17.90% and 16.70%, respectively (Table 1).

This study was conducted to determine
the total phenolic, flavonoid, and a-tocopherol
contents. Those bioactive compounds were
determined, as per Malik et al. (2023), with a few
modifications.’ The research confirmed that PSO
contains phenolic, flavonoid, and a-tocopherol.
Phenolic content ranged from 25.29 to 33.28 mg
GAE/mL, Flavonoid content ranged from 8.57
to 21.948 mg QE/mL, and a-Tocopherol content
ranged from 0.27 to 1.560 mg a-TE/mL.

Previous researchers >!'¢ reported the
total phenolic content (TPC) of PSO. The phenolic
content was generally calculated to GAE found
12.53 ig/g sample ', 1,314.13 mg GAE/kg),"
3.12 g GAE/100 g seed dry basis,'? 2538 mg
GAE/100 g of sample," 7.273 mg GAE/g extract.'
Total Flavonoid Content (TFC) was reported
with various levels of TFC by a previous study:
35.40 mg RE/g crude extract,” 517.11 mg QE/g,
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15 and 8.36 mg QE/g extract." Total a-Tocopherol
Content (TTC) was determined and compared with
some studies: 499.30 mg/kg," 0.061 mg/100 g of
fresh fruit, and 0.052 mg/100 g of fresh fruit,
respectively.'®

CONCLUSION

We concluded that optimizing the
passion fruit seed oil extraction method using the
green extraction method, Microwave-Assisted
Extraction (MAE), resulted in the extraction of
phenolic, flavonoid, and a-tocopherol compounds.
The highest phenolic, flavonoid, and a-tocopherol
content was at low temperature for 20 minutes,
33.283 mg GAE/g, high temperature for 20
minutes, 21.948 mg QE/g, and at medium-low
temperature at 10 minutes, 1.560 mg a-TE/g,
respectively.
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