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ARTICLE INFO  ABSTRACT 
 

Passion fruit belongs to the genus Passiflora, family Passifloraceae, with more than 500 species. 
The seeds represent an important source of essential polyunsaturated fatty acids. However, they are 
routinely discarded and discarded soon after processing to obtain the pulp leading to environmental 
issues. The oil is extracted from the passion fruit seed and contains valuable bioactive. Due to the 
antioxidant and anti-inflammatory actions of these compounds, the oil could have a role to prevent 
the development of numerous health conditions. Due to the above, this study aims to perform a 
review on the applications of passion fruit seed oil. The oil extracted from the passion fruit seed 
presents several benefits and can be used in different ways, mainly because it is a residue that 
contains a good amount of omega 6. In the food industry, it can be used to manufacture juices and 
jellies. The defatted pie also has a high added value, as it is rich in proteins and fibers, thus being 
an excellent option for the veterinary industry to be used as an ingredient in animal feed. In the 
pharmaceutical area, it is attractive in the formulation of creams and shampoos. Passion fruit seed 
oil has valuable bioactive compounds with high concentrations of bioactive compounds with 
antioxidant and anti-inflammatory actions. The search for these benefits is increasing sharply in 
processed food and pharmaceutic compounds.  
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INTRODUCTION 
 
Passion fruit belongs to the genus Passiflora, family Passifloraceae, 
which has more than 500 species, of which at least 50 have 
commercial potential. The fruit is found in the Caribbean, south 
Florida, South America, South Africa, and Asia. In Brazil, there are 
about 120 native species. The most known species in cultivation and 
commercialization are Passiflora edulis due to the quality of the fruits 
(Silva et al., 2015; Cheok et al., 2018; de Araújo Esteves Duarte et 
al., 2021). Passiflora edulis also stands out due to its medicinal 
importance. Many varieties are found such as P. edulis f. edulis, P. 
edulis f. flavicarpa, P. edulis Sims, P. edulisvar.kerii,P. edulisvar. 
pomifera, P. edulisvar. rubricaulis, and P. edulisvar.verrucifera. The 
yellow-fruited variety P. edulisf.flavicarpa and the purple-fruited  

 
 
type, P. edulis Sims are most common varieties with economic 
importance. The fruit is formed by peel (50.5%), pulp (29%) and 
seeds (20.5%). The yellow fruit is 4–7 cm in diameter and 6–12 cm 
long; the peel is yellow and thick. The seeds are dark brown. The pulp 
presentsan acidic and strong aromatic flavor. The purple fruit is 3.5–7 
cm in diameter and 4–9 cm long; the peel is purple, and the seeds are 
black (Cazarin et al., 2016; He, X. et al., 2020). Tre fruit is mainly 
consumed in its fresh form, or as juices, sweets, jellies, and ice cream. 
Passion fruit is a good source of provitamin A, niacin, riboflavin, and 
ascorbic acid with great nutritional value. Passiflora species are rich 
in flavonoids, which produce anxiolytic activity (He, X. et al., 2020; 
Matsumoto e Katano, 2021).Other medicinal properties are also 
observed in the leaves, such as sedative capacity and hypoglycemic 
and hypolipidemic activities observed from the use of the flour 
prepared from the epicarp of the fruit (Barbalho et al., 2011; Barbalho 
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et al., 2012; DE Souza et al., 2012).  Seeds represent an important 
source of essential polyunsaturated fatty acids. However, they are 
routinely discarded and discarded soon after processing to obtain the 
pulp. Its lipid content varies between 18% – 29%, with a 
predominance of linoleic (55-66%), oleic (18-20%) and palmitic (10-
14%) acids. The variation observed in the percentage of lipids, and 
their chemical composition derives from climatic factors, 
environment, growing location, cultivated variety, and planting 
conditions (Regis et al., 2015). The oil is extracted from the passion 
fruit seed and contains valuable bioactive compounds. Studies report 
concentrations of tocopherols, carotenoids, phenolic compounds 
(Malacrida et al., 2012). Due tothe antioxidant and anti-inflammatory 
actions of these compounds, the oil could have a role to prevent the 
development ofnumerous health conditions, such as cardiovascular 
diseases, which are among the main causes of death worldwide 
(Nascimento et al., 2021; Pérez-Gregorio; Simal-Gándara, 2017; 
Pertuzatti et al., 2015). In addition to the benefits described above, 
there is perspective of several business possibilities to be explored 
from the application of passion fruit seed oil in the food industry, 
mainly because it is a residue that contains a good amount of omega 
6, which is widely used in the manufacture of industrial products. In 
addition to the pie, which also has high added value, as it is rich in 
protein and fiber and can be used as an ingredient in food products 
(Piombo et al., 2006; Zeraik et al., 2010). Despite passion fruit's 
economic and functional importance, the concentrated juice industry 
uses only pulp, which represents only 30% of the total fruit mass. The 
indiscriminate disposal of other parts, mainly the bark, albedo, and 
seeds, generates tons of waste. However, depending on the fruit, such 
residues may contain equal or greater amounts of nutrients than the 
pulp. Adding value to these by-products, in addition to reducing the 
environmental impact, results in technological, scientific, and 
economic benefits (Barrales, 2015). The oil is extracted from the 
seeds is yellow in color, with a pleasant taste and mild odor. The pie 
resulting from the oil extraction is a source of fiber and proteins. 
Moreover, it is rich in antioxidant compounds and can be used as an 
ingredient in various food uses (LOPES et al., 2010; MALACRIDA 
et al., 2012). Of high nutritional and technological value, in the oil 
composition presents predominantly unsaturated fatty acids, mainly 
oleic and linoleic acids, which are demanded by the food industry in 
the formulation of jams and ice cream, in pharmaceutical products, in 
cosmetics in perfumes and aromas and energy in the refining of 
biodiesel. The seeds are also rich in pectin, allowing the use in animal 
feed. The percentage of oil corresponds to about 25.7% of the weight 
of the dry bran obtained, with a high content of unsaturated fatty 
acids, which reaffirms the potential for use both in human and animal 
food and in cosmetic use (Ferrari et al., 2004). Due to the above, this 
study aims to perform a review on the applications of passion fruit 
seed oil. 

METHODS 

PUBMED, Google Scholar, andScielo databases were consulted.The 
descriptors were passion fruit oil and industrial application or 
industry. 

RESULTS AND DISCUSSION 

Passiflora Seeds: The composition of purple passion fruit was 
evaluated in a study and showed a high content of anthocyanins in the 
peels and seeds. The yellow passion fruit showed higher amounts of 
pectin in the skins, high levels of carotene, quercetin and kaempferol 
in the pulps and higher amounts of total fiber in the seeds (HE, 
XIRUI et al., 2020). Passion fruit seeds (Passiflora edulis Sims var. 
edulis) were evaluated by DEWI et al., (Dewi et al., 2020), who 
found high levels of linoleic acid and piceatannol. Also according to 
the authors, the substances detected were related to antibacterial, anti-
inflammatory, and antioxidant activities promoted by the extracts 
obtained from the seeds, with a significant improvement in the 
treatment of acne vulgaris. Maruki-Uchida et al. (Maruki-Uchida et 
al., 2018) verified in their studies that the ingestion of passion fruit 

seed extracts can improve the quality of the skin, with a decrease in 
fatigue and an increase in humidity, due to the presence of the 
piceatannol compound. ISHIDA E FURUYA (ISHIDA e FURUYA, 
2021), tested 19 bacterial strains to verify the action of piceatannol 
and resveratrol as defense compounds and observed that piceatannol 
had a bacteriostatic effect on most of the bacteria tested. SILVA et 
al.(SILVA et al., 2020) showed that the seeds of passion fruit and 
watercress leaves produced volatile organic compounds with 
nematicidal activity for Meloidogyne icognita. 
 
Passiflora Seeds Oil: general comments and extraction: Passion 
fruit oil has a high content of unsaturated fatty acids, has a yellow 
color, pleasant flavor, mild odor, and low stability due to the linoleic 
acid content (ω-6), of approximately 69%. The passion fruit husks 
and seeds correspond to approximately 70% of the fruit's weight - the 
rind has about 60% and the seed 10% of the total weight(FERRARI et 
al., 2004). Therefore, it is necessary to find reuse alternatives to add 
value to these by-products of technological, scientific, and economic 
interest. The seeds, which are rich in polyunsaturated fatty acids 
essential in the human diet, deserve relevant attention. Studies carried 
out with passion fruit seeds suggest that they are a noble source of 
edible oil with different levels of unsaturated fatty acids. However, 
due to the high degree of unsaturated fatty acids,the oil has low 
oxidative stability, reducing its application in different products 
(Barrales, 2015). The quality of the oil is mainly determined by 
components like lipids and minor components whose levels are 
influenced by different factors such as environmental and genetic 
(Lucarini et al., 2019). Obtaining the oil from the seed begins with 
cleaning with warm water (60°-70°C), drying at a maximum 
temperature of 70°C, milling, rolling, cooking (pre-heating), pressing 
or solvent extraction (GARCIA, 1980). Ferrari et al (Ferrari et al., 
2004) used hexane as a method to extract passion fruit seed oil, using 
hexane in a Soxhlet type extractor, with the solvent evaporated by a 
rotary evaporator, obtaining a percentage of 25.7% in mass of the dry 
bran weight. Vieira (VIEIRA, 2006) also used hexane to extract 
passion fruit (Passiflora edulis) seed oil obtained very similar results 
(25.6%).  
 
LOPES et al (LOPES et al., 2010) carried out the extraction with 
petroleum ether at 40-60 ºC in a fat extractor, with a solvent totally 
evaporated under vacuum, obtaining a percentage of 27.3-28.0% by 
mass of the passion fruit dry meal weight. In this study, the authors 
used the scanning optical microscopy technique to evaluate the 
morphology of microparticles produced by spray drying, with three 
magnifications for each combination of wall material, 1000, 3000 and 
7000 times. According to the author, in general, no morphological 
differences were observed between the microparticles due to different 
drying temperatures or homogenization methods (rotor-stator and 
ultrasound). The microencapsulation technique can be an alternative 
to avoid oil exposure to atmospheric air, protecting and inhibiting the 
oxidative deterioration of lipids, and preventing the production of 
unpleasant taste and odor. In the food industry, this technique reduces 
limitations in the use of ingredients, reduces volatility and reactivity, 
and increases their stability in adverse environmental conditions, such 
as in the presence of oxygen, extreme pH and light(BRASIL, 2013). 
According to DELFINI(DELFINI, 2016), in general, the 
microencapsulation of passion fruit seed oil increased the induction 
time between 3 and 4 times, resulting in greater protection of the 
particles against oxidation, proving that microencapsulation is a good 
alternative to increase the stability of the oil. In this study, the 
microencapsulation of passion fruit seed oil proved to be a good 
alternative for protecting the oil against oxidation, enabling an 
increase in shelf life, product stability and development of new food 
products. The study of Oliveira et al. (OLIVEIRA et al., 2017) 
proposed the encapsulation of passion fruit seed oil using supercritical 
anti-solvent process and showed that the amount of oil produced 
reached 88% of total entrapped raw material. The results of this study 
showed the potential of green methods to sum value to agro-industrial 
waste products. 
 
Passiflora seed oil applications: The crops of Passion fruit are 
examples of economically relevant species, whose fats and oils can be 
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used in the pharmaceutical, cosmetic, and food industries(LUCARINI 
et al., 2019). The seed oil has promising importancefor different 
industrial applications and sharessimilar feature to edible oils such as 
soybean oil (CASIERRA-POSADA e JARMA-OROZCO, 2016). 
This product can be used to augment the supply of vegetable oils that 
are very rich in bioactive compounds that can be applied in cosmetics 
and functional foods. Mattos et al. (DE PAULA et al., 2015) showed 
that the oil extracted from the passion fruit seed possesses volatile 
compounds that could be used as aromas of industrial interest and 
could result in natural essences with high addedvalue. Moreover, the 
oil can be a source of bio-based compounds (RODRIGUES et al., 
2017), such as biodiesel. Other authors showed that the biodiesel 
blend produced from passion fruit and castor oil increased the thermal 
stability (Farias et al., 2011). KRAMBECK  et al. (Krambeck, 
Karolline et al., 2020) compared extracts obtained by the ultrasound 
method in passion fruit seeds from Madeira Island and commercial oil 
and verified a significant content of two stilbenes in the extracts: 
piceatannol and resveratrol. The extracts showed antioxidant and anti-
aging properties when compared to commercial oil, suggesting great 
potential in the pharmaceutical and cosmetic industries. In other 
study, Krambeck et al.(Krambeck, K et al., 2020), verified that it is 
possible to use passion fruit seed oil as a liquid lipid in the production 
of nanoparticles, with great acceptability for skin application without 
causing irritation. However, this study also demonstrated the 
instability of these nanoparticles and the need for them to be 
incorporated into semi-solid formulations to adjust their application. 
Krambeck et al. (Krambeck et al., 2021), proved the use of passion 
fruit seed oil with depigmenting action in the cosmetics industry. 
Figure 1 shows some bioactive compounds of the passion fruit seeds 
and some applications. 
 

 
 

Figure 1. The passion fruit seeds, bioactive compounds and 
industrial uses 

CONCLUSION 

The oil extracted from the passion fruit seed presents several benefits 
and can be used in different ways, mainly because it is a residue that 
contains a good amount of omega 6. In the food industry, it can be 
used to manufacture juices and jellies. The defatted pie also has a 
high added value, as it is rich in proteins and fibers, thus being an 
excellent option for the veterinary industry to be used as an ingredient 
in animal feed. In the pharmaceutical area, it is attractive in the 
formulation of creams and shampoos. Passion fruit seed oil has 
valuable bioactive compounds with high concentrations of bioactive 
compounds with antioxidant and anti-inflammatory actions. The 
search for these benefits is increasing sharply in processed food and 
pharmaceutic compounds.  
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