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 Passion fruit (Passiflora edulis Sims.) is a tropical plant that grows widely in South 
East Asian region, including on Sulawesi Island. The plant is important in the food sector and 
for medicinal purposes. The fruits of the Passion plant are made as a popular syrup beverage 
in Makassar produced by several companies. The production process results in an unusable 
seed containing potential natural oil. Passion Seed Oil (PSO) has several benefits in health and 
cosmetics. The oil contains chemically active compounds such as phenolic and flavonoids with 
antioxidant activities. This study was performed by comparison of several solvents acetone, 
ethyl acetate, chloroform, methanol, and n-hexane. The antioxidant activity, total phenolic 
and flavonoid content of all extracts were then examined by the researchers. The potential 
antioxidant activity of PSO was shown by a methanol extract of 71.67 µg/mL. The highest 
flavonoid content was ethyl acetate extract of 35.40 mg RE/g crude extract, and phenolic was 
acetone extract of 193.80 mg GAE/g crude extract. 
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 Passion fruit belongs to the family 
Passifloraceae and one of the species with 
high economic value1. Passion fruit is one of 
the important commodities in South Sulawesi, 
especially in Makassar, since it is one of the present 
popular icons of passion fruit syrup. The syrup-
making process produces waste in the form of skins 
and seeds. Passion fruit contains as much as 13.6% 
seeds; therefore, the more syrup produced, the more 
seed waste will be produced. The passion fruit 
syrup industry makes about 40% of seed waste, 
and 100% is unusable.

 Meanwhile, passion fruit seeds contain 
high fiber and nutrients and plant-based vegetables 
that can be used for cosmetics and food.2,6 
However, passion fruit waste is only disposed of 
and unusable; therefore, this is an opportunity to 
be managed and developed into an economically 
valuable product. Passion seeds oil (PSO) contains 
flavonoids and piceatannol, which can inhibit the 
tyrosinase enzyme and melanin biosynthesis.2

 The tyrosinase enzyme converts tyrosine 
into 3,4-dihydroxyphenylalanine (DOPA) and 
dopaquinone which is further synthesized 
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into melanin pigment characterized by black/
brown spots on the skin.13 In addition, PSO 
contains 87.59% unsaturated fatty acids and 
other compounds, like tocopherol (499.30 mg/
Kg), phenolic (314.13 mg GAE/kg), and vitamin 
C (1.90 mg/L).12 The PSO has a high antioxidant 
activity with a radical scavenging mechanism of 
up to 82.81% and an EC50 value of 10.62 g oil/g 
DPPH.10,15 & 17 Therefore, PSO can potentially 
prevent free radicals that trigger premature skin 
aging. Environmental influences such as ultraviolet 
light, cigarette smoke, pollutants, temperature, 
nutrition, and an unhealthy lifestyle can form free 
radicals and Reactive Oxygen Species (ROS). This 
stimulates skin inflammation, triggering a series of 
biochemical reactions in the skin that damage the 
collagen network in the epidermis layer, leading 
to premature aging (photoaging/premature skin 
aging). It can depigment skin by directly inhibiting 
tyrosinase activity in the process. The binding of 
flavonoids to copper and their antioxidant activity 
have been reported to play an important role 
in inhibiting the action of tyrosinase enzymes.2 
Tocopherol compounds in passion fruit are known 
as antioxidant agent. In this section, it is necessary 
to describe the specific specifications related to 
the scheme. It is strong and able to reduce skin 
damage due to UV B light. It can also inhibit 
photocarcinogenesis by preventing the formation 
of cyclopyrimidine dimmers in the epidermal P-53 
gene and inhibiting the process of melanogenesis.19 
Combining tocopherol and phenolic compounds 
in passion fruit oil will effectively overcome skin 
damage leading to premature aging (photo-aging) 
and hyperpigmentation (melasma). Furthermore, 
Huda et al (2017) reported that passion fruit 
(Passiflora edulis) seed extract prevented an 
increase in the amount of skin melanin equivalent 
to 4% hydroquinone in guinea pigs (Cavia 
porcellus) exposed to UV B4 light.
 Based on the description, passion fruit 
seeds oil has potential in the pharmaceutical 
field for developing pharmaceutical preparations, 
especially herbal cosmetics. Still, selecting 
extraction methods is essential for successfully 
extracting active compounds. Furthermore, the 
type and amount of solvent used can also affect 
the number of active compounds that can be 
drawn, where compounds with polar properties 

will dissolve in polar solvents, and non-polar 
compounds will dissolve in non-polar solvents.

Materials and Methods

Materials
 The passion fruit seed samples were 
obtained from the passion fruit syrup industry 
waste in Makassar. The passion fruit seeds were 
dried and powdered. AlCl3, Acetone, ethyl acetate, 
methanol, n-hexane, chloroform, gallic acid, folin-
ciocalteau, potassium acetate, sodium carbonate, 
quercetin, and rutin were purchased from Merck 
(Merck KGaA, Darmstadt, Germany). 
extraction 
 The passion seeds oil was extracted by 
maceration method with assisted ultrasonication. 
As much as 500 g of powder passion seeds were 
added with various solvents, including acetone, 
ethyl acetate, chloroform, methanol, and n-hexane. 
The maceration assisted-ultrasonicator method was 
sonicated for 30 minutes. 
antioxidant assay
 The antioxidant assay was performed 
according to the method by Laura Gonzalez with 
minor modifications. Briefly, a fresh solution of 
DPPH was prepared by dissolving 10.0 mg of 
DPPH powder in 100 mL of methanol. Different 
concentrations of extraction solution (2.5 ml) and 
DPPH solution (2.5 ml) were mixed together and 
incubated at room temperature in the dark for 30 
minutes. A UV-VIS spectrophotometer was used 
to detect the absorbance at 517 nm. The inhibition 
rates of free radical scavengers were estimated 
using the following formula:

total phenolic content
 The total phenolic content (TPC) of 
extracts was determined using the folin-ciocalteu 
(FC) method, which refers to Nugroho, et al. 
(2012) with a slight modification. Each extract was 
dissolved in distilled water to a concentration of 
50.0 g/mL. Gallic acid (0-60 g/mL) and standard 
curve was created. Diluted gallic acid (1.6 mL) 
was mixed well with 0.2 mL of FC reagent 
(diluted 5-fold with distilled water) for 3 minutes. 
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The mixture was treated with sodium carbonate 
(0.2 mL, 10% w/v) and allowed to stand at room 
temperature for 30 minutes. The absorbance of 
the mixture was measured at 760 nm using a UV-
VIS spectrophotometer. TPC was expressed as 
milligrams of Gallic acid equivalents per gram 
defatted P. edulis (mgGAE/g).
total Flavonoid Content
 The total flavonoid content (TFC) of each 
extract was analyzed by a colorimetric method 
using aluminium chloride reagent 14. By diluting 
rutin with methanol (0-100 g/mL), a standard 
curve was created. Diluted extracts and rutin 
standards (2.0 ml) were combined with 0.1 ml of 
10% (w/v) aluminum chloride solution and 0.1 
mM potassium acetate solution. For 30 minutes, 
the mixture was left at room temperature. A UV-
VIS spectrophotometer was then used to detect 
the mixture’s maximum absorbance at 415 nm. 
TFC was calculated using milligrams of rutin 
equivalents per gram of extract.

resUlts and disCUssion

extraction
 Passion oil extracts were obtained using 
solvents such as acetone, ethyl acetate, chloroform, 
methanol, and n-hexane (Figure 1). The results of 
extraction with different solvents are presented in 
the following order: chloroform 18.19%, acetone 
14.02%, n-hexane 10.79%, methanol 5.45 %, and 
ethyl acetate 4.93% (Table 1). 

 Based on the data, the extraction yield 
of chloroform (18.19%) was higher than other 
solvents. These results indicated that increasing 
the extraction yield correlates to the chemical 
compounds of the passion fruit seed. The maximum 
yield was found in compounds with intermediate 
polarity. This could be due to the increased 
solubility of moderate polarity in ethyl acetate. 
Extraction is the primary method of obtaining and 
separating phytochemicals from plant material 
referred to Laura Gonzalez et al. (2019). The 
effectivity of extraction is affected by the chemical 
nature of phytochemicals, extraction method, 
sample particle size, solvent, and the presence 
of interfering substances. The extraction yield 
depends on the solvents used, pH, temperature, and 
extraction time. The same solvent and composition 
of the sample are known as the most important 
parameters.
antioxidant activity
 The antioxidant activity of each extract 
using the DPPH method is shown in Figure 2. The 
most potent antioxidant activity was methanolic 

table 1. Extract the amount of PSO in different 
solvent

Solvents Extract amount (%)

Acetone 14.02
Ethyl acetate 4.93
Cholorform 18.19
Methanol 5.45
n-Hexane 10.79

Fig. 1. The extracted amount of PSO in different solvent
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Fig. 2. The IC50 value of PSO 

extract with an IC50 value of 71.67 µg/mL, followed 
by acetone at 147.29 µg/mL, chloroform at 147.65 
µg/mL, ethyl acetate with 158.66 µg/mL, n-hexane 
extract with 962.5 µg/mL, respectively. 
 The antioxidant activity of PSO is a 
potential source of antioxidants from natural oil. 
However, the activity is lower than quercetin as 
standard with IC50 3.67 µg/mL. In 2011, Ferreira 
et. al. reported the antioxidant activity of PSO 
extracted by petroleum ether with EC50 > 1000 µg/
mL. Gonzalez et. al. (2019), reported antioxidants 
using the DPPH method and found IC50 was 82.81 
TEAC mmol/100 g. This finding showed that the 
higher activity of PSO extracted by methanol has 
higher antioxidant activity than other solvents. 
The activity has a direct correlation with phenolic 

content in methanol. This was different from 
acetone extract with lower antioxidants compared 
to methanol extract.
total Phenolic and Flavonoid Content
 Table 1. shows the TPC of the extracts 
determined by the FC technique. TPC values were 
calculated using the calibration curve y = 0.0047x + 
0.123 (R2=0.9894), where x represents absorbance 
and concentration of a gallic acid solution (mg/mL) 
reported as mg GAE/g. The TFC of the extracts is 
shown in Table 2.  All extracts were measured by 
aluminum chloride method and rutin as a standard. 
 The results showed that the phenolic 
compounds were mainly dissolved in acetone 
and methanol, and the flavonoids were dissolved 
in ethyl acetate. This could be because the water 

Fig. 3. Phenolic and Flavonoid contents of PSO
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table 2. Phenolic and Flavonoid contents of PSO

Extract Phenolic content  Flavonoid content 
 (mgGAE/g extract) (mgRE/g extract)

Acetone 193.60 23.08
Ethyl acetate 79.00 35.40
Chloroform 109.80 5.48
Methanol 158.90 15.89
N-hexane 26.10 21.00

Note: 
RE = Rutin Equivalent
GAE = Gallic Acid Equivalent

extract contains more non-phenolic components 
like carbohydrates and terpenes than other extracts. 
It can also be caused by the complicated synthesis 
of some phenolic compounds, which can have more 
phenolic groups or a larger molecular weight than 
phenol in water extract. Previous reports indicated 
that the main compounds were fatty acids, phenols, 
and carotenoids.1,4,7,8,18

 The result showed that ethyl acetate with 
35.40 mgRE/g extract had the highest flavonoid 
content. It was observed that the medium solvent 
polarity was more effective in TFC extraction. The 
effectivity of the ethyl acetate solvent was followed 
by the acetone extract, n-hexane, methanol, 
and chloroform, respectively. Gonzalez, et., al. 
(2019), reported that PSO contains 5.32 gRE/100 
g samples.

ConClUsion

 We conclude that PSO has the potential as 
an antioxidant and source of phenolic and flavonoid 
constituents. Methanolic extract of passion seed 
has the most potent antioxidant activity with an 
IC50 value of 71.67 µg/mL.
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