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Introduction
Passion Fruit and Its Health Benefits
Passion fruit is a short-lived evergreen perennial vine 
species, native to the region extending from southern Brazil 
to Paraguay to northern Argentina. It is cultivated com-
mercially in tropical and subtropical areas for its aromatic 
and sweet fruit. When freshly harvested, passion fruit is 
refreshingly tart. As the fruit ripens, it becomes sweeter 
and more complex in flavor—a flavor comparable to that 
of citrus, melon, pineapple, and kiwi. Taut and shiny when 
freshly picked, a passion fruit’s skin shrivels over time 
(Figure 1). The fruit pulp and small seeds can be eaten from 
halved fruit with a spoon; or the pulp can be made into ice 
cream, juice, nectars, jams, and used in cakes.

The demand for passion fruit has increased thanks to 
their unique flavor, aroma, and functional composition of 
phytochemicals. Phytochemicals are defined as bioactive 
nutrient chemicals found in fruits, vegetables, grains, and 
other plant foods. These chemicals may provide desirable 
health benefits that reduce the risk of major chronic 
diseases. Some phytochemicals have the potential to 
provide physiological benefits, deeming them “nutraceu-
ticals” (Cisneros-Zevallos 2021). Passion fruit contains 
essential vitamins and minerals such as vitamin A, vitamin 
C, riboflavin, niacin, iron, potassium, zinc, and magnesium 
(Figure 2) (Pham-Huy, He, and Pham-Huy 2008). Passion 
fruit can potentially be of high economic value for Florida 
because of its suitability for tropical climates, high price, 
and nutrient density, which has great benefits for human 
health. This publication can help consumers understand 
passion fruit’s appeal and help Florida producers and 
marketers to understand the competitive advantages of 
passion fruit as an emerging industry for Florida.

Potential Cultivars for Florida 
Growers
There are more than 525 species in the Passifloraceae family. 
Passiflora is the most prominent genus in this family, with 
approximately 355 species in 22 subgenera. There are only a 
few species of these plants that are cultivated commercially 
(Silva and Souza 2020). Three passion fruit species that are 
commercially grown throughout the world are described 
below.

Figure 1. Passiflora edulis at varying ripening stages.
Credits: Ellen Garcia, UF/IFAS
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Passiflora edulis
The most widely grown variety in south Florida, P. edulis, 
has a flower with a distinctive corona (Figure 3) and a 
purple-skinned fruit (Figure 4). Blooming in a wide variety 
of shapes and colors, P. edulis hybrids can be cultivated as 
ornamental plants. Hybrids can be created, in part, because 
of the plant’s self-compatibility and thus high yield. Passion 
fruit is mainly pollinated by honeybees in Florida, since the 
carpenter bees that pollinate this crop elsewhere are mostly 
absent from south Florida fields. After harvesting, the fruit 
loses moisture quickly, often becoming shriveled by the 
time it reaches supermarket shelves; it is also susceptible to 
several postharvest diseases. A portion of the fruit is dis-
carded at the packinghouse because of disease or blemishes. 
A solution to mitigate this financial loss is to use the fruit 
for value-added products since they are not marketable due 
to blemishes, but the pulp remains fresh.

There is a need to develop improved cultivars that can be 
expected to reliably produce in Florida and support a grow-
ing industry (Anderson et al. 2022). The cultivar commonly 

known as “Possum Purple” is a cross between purple and 
yellow passion fruit. This is demonstrated by the fact that 
the seedlings of ‘Possum Purple’ were segregated for yellow 
and purple fruit color (Knight 1992).

Passiflora edulis f. flavicarpa
The yellow-skinned P. flavicarpa (Figure 4) is the most 
economically important variety of passion fruit cultivated 
worldwide and accounts for more than 95% of the passion 
fruit produced in Brazil, which is the world’s largest passion 
fruit producer and consumer. In Brazil, the fruit largely 
goes toward juice production (Silva and Souza 2020). 

Figure 2. Passion fruit nutrient characteristics.
Credits: Ellen Garcia, UF/IFAS

Figure 3. Passiflora edulis flower.
Credits: Ellen Garcia, UF/IFAS

Figure 4. External view of three distinct passion fruit species at full 
maturity: Passiflora edulis (top left), Passiflora edulis f. flavicarpa (top 
right), and Passiflora ligularis (bottom).
Credits: Ellen Garcia, UF/IFAS
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Typically, the yellow passion fruit exhibits self-incompati-
bility. Therefore, it relies on the assistance of pollinators to 
cross-pollinate with other varieties and increase the fruit’s 
yield.

Passiflora ligularis
P. ligularis is commonly known as sweet granadilla (figure 
4). The native range of sweet granadilla is in the Andes 
Mountains between Bolivia and Venezuela. Peru is the 
fruit’s main producer, but this variety grows anywhere from 
Mexico to as far south as northern Argentina. Outside of 
its native range, it grows in Florida, Hawaii, New Zealand, 
Papua New Guinea, Australia, China, Sri Lanka, Jamaica, 
Indonesia, and in the tropical highlands of East Africa and 
South Africa. The leading producers of sweet granadilla are 
Peru, Venezuela, Colombia, Ecuador, Brazil, South Africa, 
and Kenya. The main importing countries include the 
United States, Canada, and Europe (Lim 2012).

This fruit naturally grows in tropical and subtropical mesic 
or humid forests, including tropical highland forests. It can 
commonly be found in the Andes mountains and grows at 
high altitudes ranging from 1800–2400m above sea level 
(Espinosa et al 2018). The plant is intolerant to heat but can 
withstand short periods of light frost. It grows on light clay 
soils that are loamy to well-drained and on moist volcanic 
soils, like those in Indonesia and Hawaii. The soil pH 
typically ranges from 6 to 7.5 (Lim 2012).

Sweet granadilla has a thick and brittle orange peel that 
may contribute to its extended shelf life compared to other 
passion fruit species. In a shelf life study conducted on 
cultivars of this species found in the northeast region of 
India, the maximum days at room temperature lasted from 
12–14 days (Shankar et al. 2020). The flavor of this cultivar 
is completely sweet compared to the other two cultivars 
discussed in this article, which have more of a tart flavor 
(Table 1).

Phytochemical Properties and 
Potential Benefits
Passion fruit is high in vitamin C (ascorbic acid), vitamin 
E (tocopherols), and carotenoids (alpha-carotene, beta-
carotene, beta-cryptoxanthin, lutein, zeaxanthin, and 
lycopene) which have been shown to provide antioxidant 
capabilities (Correa et al. 2016; Pertuzzati et al. 2015). An 
overload of free radicals and oxidants can be produced 
from normal cell metabolism or from external sources such 
as pollution, cigarette smoke, radiation, or medication; and 
this accumulation generates oxidative stress. This process 

contributes to the development of chronic and degenerative 
illness such as cancer, autoimmune disorders, premature 
aging, cataracts, rheumatoid arthritis, and cardiovascular 
and neurodegenerative diseases (Pham-Huy, He, and 
Pham-Huy 2008; Pisoschi et al. 2021; Pizzino et al. 2017). 
Antioxidant activity has been associated with decreases 
in DNA damage, a reduction in lipid peroxidation, main-
tenance of immune function, and the prevention of the 
development of the aforementioned diseases (Pertuzzati 
et al. 2015; Vassalle 2020). In a study on total polyphenol 
contents of tropical fruit in France, Septembre-Malaterre 
et al. (2016) detected the highest antioxidant activity in 
passion fruit—the other fruits (including mango, pineapple, 
banana, and litchi) exerting lower free radical scavenging 
activities. Passion fruit provides oxidative supplementation 
that may support human health (Thokchom and Mandal 
2017).

Like its juice, passion fruit’s peel, seeds, and leaves 
potentially have health benefits (Figure 5). The peel is a 
byproduct of the juice industry and thus represents an op-
portunity: the peel can be used as flour or as a hydrocolloid 
(pectin) in food. Pectin can better stabilize, emulsify, and 
thicken than can xantham gum, guar gum, and carrageenan 
(Coelho et al. 2017; Freitas et al. 2020). β-glucosidase— 
found in the passion fruit peel— is an enzyme with diverse 
biotechnological applications in food, surfactant, biofuel, 
and agricultural industries (Almeida et al. 2015; Singh et 
al. 2016). Passionfruit seeds contain an oil that is a good 
source of omega-3 and omega-6 essential fatty acids and 
has potential as a value-added product. Passionfruit seed 
oil, which the beauty industry calls “maracuja oil,” is made 
from agro-industrial waste left over from processing the 
fruit to make juice or pulp. Maracuja oil can be used in 
lotions, creams, and hair-care products (Pereira et al. 2019). 

Table 1. Potential distinguishing characteristics between 
Passiflora edulis, Passiflora flavicarpa, and Passiflora ligularis.

Passiflora 
edulis

Passiflora 
flavicarpa

Passiflora 
ligularis

Self-Compatible X X

Extended Shelf 
Life

X

Heat Tolerant X

Cold Tolerant X

Disease 
Resistance

X

Color Purple Yellow Orange

Flavor Tart Tart Sweet

Flowering time mid-March 
until May

mid-April to 
mid-November

November to 
January and 
from June to July
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Piceatannol (3,4,3’,5’-tetrahydroxy-trans-stilbene) is an 
antioxidant discovered to be present in passion fruit seeds 
in large amounts; this compound is the major component 
responsible for the effects observed on melanogenesis 
and collagen synthesis (Matsui et al. 2010). Young, tender, 
passion fruit leaves contain vitamin A and niacin, and 
when dried, the leaves are used for calming teas and herbal 
remedies (Jeyasekaran and Deepa 2021).

Historically, species in the Passiflora family have been used 
in folk medicine or as sedatives and anxiolytics (for treating 
symptoms of anxiety) (Correa et al. 2016). Seed oil from 
the fruits are currently being used in the pharmaceutical 
and cosmetics industries as well (Cesar et al. 2022). Passion 
fruit is a suitable source of vitamins, minerals, and fatty 
acids because of its rich phytochemical properties. The pulp 
has been found to have potential antioxidant and anti-
inflammatory properties (Khongrum et al. 2022) that aid in 
mitigating the effects of free radicals. Free radicals can build 
up in the cells and cause damage to other molecules such 
as DNA, lipids, and proteins, increasing the risk of chronic 
diseases (Sharidi-Rad et al. 2020). Antioxidants scavenge 
free radicals from the body cells and prevent or reduce the 
damage caused by free radicals (Zeb 2020). In summary, the 
nutritional and phytochemical composition of passion fruit 
is rich in antioxidants and also has potential to serve as a 
source of ingredients which promote health and well-being 
(Fonseca et al. 2022).

Suggestions for Growers
Passion fruit is a vigorous perennial vine with trilobed 
leaves that require a trellising system (Figure 6). It can 
grow up to 35 ft. per year. The fruit is typically round or 
egg shaped and 3–3.5 in. long. The plant—which pertains 
to zones 10 to 12—should be exposed to full sun and 
watered daily to prevent fruit dropping and leaf withering. 
Use the USDA hardiness zone search tool to find the zone 
for a specific address: https://planthardiness.ars.usda.gov/. 
Both Florida and temperate zones would benefit from a 
cold-hardy variety that can withstand frost; its incorpora-
tion would be a stimulus for the agricultural industry. The 
vine grows best in temperatures of 65°F to 90°F; exposure 
to temperatures of 32°F to 59°F can cause chilling injury 
(Bailey et al. 2021). During freezes, producers may be able 
to protect crops with overhead sprinklers. This method 
has been used successfully to protect vines in temperatures 
as cold as 23°F: when the water freezes, heat energy is 
released, protecting the vines from freezing. High tunnels 
offer another means of frost protection (Bailey et al. 2021).

Fruits can be expected to ripen 70–80 days after pollination. 
The soil should be well drained. Passion fruit may also 
grow well in 3-gallon pots for home use, if desired. The soil 
should have a pH of 6–7.5 (Bailey et al. 2021). Mulch 2–4 
inches thick can be added around the base of the vine to 
prevent weed competition and retain soil moisture. Pas-
siflora vines can be grown from seeds, cuttings, air layering, 
and grafting. Seeds can be planted and will germinate 
within two to three weeks after being removed from the 
fruit; soaking the seed in water before planting it will hasten 
germination.

Figure 5. Passiflora edulis halved, showing pulp and seeds.
Credits: Ellen Garcia, UF/IFAS

Figure 6. Passiflora edulis vines on a trellis in Florida City, FL.
Credits: Ellen Garcia, UF/IFAS
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Vines produce flowers at maturity, which can take about 6 
months to a year. Excessive fertilizer input will contribute 
to vegetative growth rather than flowering. Therefore, a 
fertilizer input of granular slow-release N-P-K (14-14-14) 
is suggested. With insufficient cross-pollination by bees, 
hand pollination can be done using clean gloves or a paint 
brush to transfer pollen from the anther of one flower to the 
stigma of another flower (Rezazadeh et al. 2020). Lack of 
pollination can result in fruit that is incompletely filled with 
seeds and pulp. Each fertile seed in the fruit is the result 
of fertilization of one embryo sac by one pollen grain. The 
greater the number of viable seeds within a fruit, the larger 
the fruit is and the greater its juice content (Knight 1992).

The most serious problem in growing passion fruit vines 
is its susceptibility to fungal diseases that attack the root, 
stem, leaf, and fruit. Passion fruit also serves as a host plant 
for Gulf fritillary (Agraulis vanillae) and variegated fritillary 
(Euptoieta claudia), the latter of which feeds on plant tissues 
(Figure 7).

For more information on passion fruit horticultural 
practices and potential pathogen information please visit 
the following publications:

• “The Passion Fruit in Florida”
• “Disease Control in Passion Fruit (Passiflora edulis)”
• “Studies on Post-harvest Quality of Passion Fruit”
• “Post-harvest Conservation of Passiflora alata Fruit 

Under Ambient and Refrigerated Condition”

Economics of the Passion Fruit 
Industry
The economic interest in passion fruit species emerged 
due to the beauty of their flowers, their active medicinal 
properties, their desirable taste and obtainable derivatives, 
and the fact that their essential oils can be extracted for the 
cosmetics industry. The domestic market for passion fruit is 
currently at $35–$58 per 10-pound carton; and the market 
is expanding to commodity shipping to cities like Chicago, 
Detroit, Los Angeles, New York, and Philadelphia. Accord-
ing to the 2017 U.S. Census of Agriculture, the total number 
of farms of bearing age was 257 on a total of 85 acres, with 
an average farm on less than a 1/3 acre. In 1994, the average 
yield per acre used for passion fruit was 2,200–4,400 lb. 
(Knight and Sauls 1994). Each acre can have about 360 
passion fruit plants that are appropriately spaced from 
each other. In the local, Floridian market, a box/flat of 4–6 
lb. of passion fruit can go for approximately $40.80. This 
high selling price is an attractive and important factor for 
prospective farmers to consider. Daily updates to passion 
fruit import data can be found here. Brazil has the largest 
market of passion fruit (accounts for 50%–60% of the 
world’s production). This market accounted for 248 million 
dollars’ worth of production in 2016 (Wijeratnam 2016). A 
study conducted in Ecuador in 2021 found that the benefit/
cost ratio obtained was 0.76 and 2.84 for the first year and 
the second year, respectively, indicating that for every dollar 
invested, there is a profit of $3.60 (Quito-Leon et al. 2021).

Summary
There is an abundance of opportunity for passion fruit 
to meet the demands of south Florida’s market. P. edulis, 
P. flavicarpa, and P. ligularis are a few of the Passiflora 
species that are adapted for growth in Florida. These crops 
contain significant amounts of vitamins and minerals as 
a good source to meet nutritional daily values and have 
been proven to positively affect health. Using proper 
horticultural techniques will allow for vigorous, high yield 
crops. Florida would greatly benefit from breeding efforts 

Figure 7. Mature larvae of the Gulf fritillary butterfly (top) and mature 
Gulf fritillary butterfly (bottom): Agraulis vanillae on Passiflora edulis in 
Gainesville, FL.
Credits: Ellen Garcia, UF/IFAS
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focused on self-compatible cultivars that exhibit high yield 
and well-filled fruits, disease resistance, extended shelf 
life enabling long distance transportation, and an ability 
to withstand light frost. Efforts should also be made to 
study the use of cold protection techniques to protect from 
freezing temperatures.
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