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he passion fruit (Passiflora edulis) is a

high-value industrial crop in food
engineering due to its unique aromatic
profile, high acidity (pH 2.6-3.2), and
significant  concentration of  bioactive
compounds.

Scientific Name: Passiflora edulis

Family: Passifloraceae
Origin: Native to South America (primarily Brazil, Paraguay, and Northern Argentina).

Passion fruit, the aromatic berry of the tendril-climbing vine Passiflora edulis, is a high-acid
tropical fruit prized in the food industry for its intense organoleptic properties and functional
nutrient profile. Morphologically, the fruit consists of a rigid, waxy exocarp (peel), a spongy
mesocarp (white rind), and an edible endocarp containing numerous seeds encased in
succulent, juice-filled pulpy arils. From a food technology perspective, it is categorized as a
climacteric fruit, meaning it undergoes a significant respiratory peak and ethylene
production during ripening, which leads to rapid starch-to-sugar conversion and the
development of its complex volatile ester profile.

While the purple variety (P. edulis Sims) is favored for the fresh market due to its
higher sugar-to-acid ratio and superior aroma, the yellow variety (P. edulis f. flavicarpa) is
the industrial standard for juice and concentrate production due to its larger size, higher juice
yield, and robust acidity (pH 2.6-3.2). Nutritively, the pulp is a dense source of Pro-vitamin
A (carotenoids), Vitamin C, and dietary fiber, while the seeds provide high-value lipids rich
in linoleic acid and the antioxidant stilbene, piceatannol. For the processing professional, the
fruit represents a complex "bio-refinery” challenge, requiring precise mechanical separation
to avoid seed rupture and sophisticated thermal management to preserve its heat-sensitive
aromatic "top-notes."

Commercial Varieties

Size Smaller (4-5 cm diameter) Larger (6-12 cm diameter)
Flavor Sweeter, less aC|_d|c, highly Intense, very tart/acidic
aromatic
Climate Sub-tropical / High altitudes Tropical / Low altitudes
Industrial Use  Fresh market / Premium juices Industrial concentrate / Processing

Passion fruit is considered a "superfruit” due to its nutrient density:

PRgri grticles ISSN: 2582-9882 Page 266

Earde de de e e Ao de o O e Lo e O e dp e O e de e e e e v e e Ao e e e de v Je e Le de e v e e Ao de e D de Ao e e v O O


mailto:shrutiswami926@gmail.com

parde de de de de Ao de Ao Ao Ao e Ae e e Ao e e A Ae e e A e A U U U O Or Ur Ov dv dv dv dv de de de Ao 1o e e dr Or O de de de Ae Ae e e Or

Swami and Gatge (2026) Agri Articles, 06(02): 266-268 (MAR-APR, 2026)

o Vitamins: Exceptionally high in Vitamin A (as beta-carotene) and Vitamin C (Ascorbic
Acid).

e Minerals: Rich in Potassium (K), Phosphorus (P), and Iron (Fe).

o Dietary Fiber: The seeds provide high insoluble fiber, while the pulp provides soluble
fiber.

e Glycemic Index: Relatively low (approx. 30), making it a functional ingredient for
diabetic-friendly formulations.

The Yellow Variety is likely your primary interest because its higher acidity makes it
more microbiologically stable for large-scale juice production, even though the purple variety
is preferred for the fresh "table™ market. The bioactive profile of passion fruit is a complex
matrix of secondary metabolites that extend far beyond its basic caloric value, positioning it
as a potent functional food in the nutraceutical industry. The pulp is exceptionally rich in
carotenoids, primarily beta-carotene and beta-cryptoxanthin, which serve as precursors to
Vitamin C and offer significant lipid-peroxidation inhibition. However, the most unique
bioactive marker is found within the seeds: piceatannol, a dietary stilbene and analogue of
resveratrol, which has demonstrated superior metabolic and anti-inflammatory properties in
clinical studies.

Furthermore, the fruit’s purple and yellow exocarps (peels) are industrial reservoirs
for anthocyanins and flavonoids like quercetin and luteolin, which contribute to its high
oxygen radical absorbance capacity (ORAC). The extraction of these compounds—
particularly the high-methoxyl pectins and phenolic acids from the rind—represents a critical
area for "zero-waste" processing, as these bioactives can be encapsulated using spray-drying
or nano-emulsion techniques to fortify clear beverages and dairy products.

Physicochemical Composition
Two primary commercial varieties dominate the industrial landscape, each requiring different
processing parameters:

Juice Yield 35-38% 25-30%
Acidity (Citric Acid)  Moderate (lower than yellow) High (3.0-5.0 g/100mL)
TSS (°Brix) 14-18° 12-15°
Aromatic Profile Rich in esters (Ethyl butyrate) Higher in sulfur volatiles
Seed Oil Content ~20-25% (rich in Omega-6) ~25-30% (high linoleic acid)

Advanced Processing Technologies

A. Juice Extraction and Stabilization

The high acidity of passion fruit juice provides a natural hurdle against many pathogens, but
it remains susceptible to oxidative degradation. Pasteurization: Typical HTST (High
Temperature Short Time) parameters are 85-90°C for 30-60 seconds. Concentration:
Conventional thermal evaporation often leads to the loss of "top-notes™ (volatile esters).
Cryo-concentration or Gas Hydrate Technology (using CO2 hydrates) are emerging as
superior alternatives for retaining heat-sensitive aromatics and Vitamin C.
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B. Spray Drying and Encapsulation

To produce stable passion fruit powder, carriers like Maltodextrin or Gum Arabic (15-20%

w/v) are required to combat the hygroscopicity caused by high organic acid and sugar

content.

o Optimized Parameters: Inlet temperatures of 160-170°C and feed flow rates adjusted to
prevent "wall sticking" in the dryer chamber.

By-Product Valorization (The Circular Economy
In industrial juice production, up to 70% of the fruit weight (peels and seeds) is discarded as
waste. Modern food technology seeks to "upcycle” these:

1. Peel (Pectin & Fiber): The rinds are a potent source of high-methoxyl pectin and
dietary fiber. They can be processed into "passion fruit flour" used as a functional
ingredient for glycemic control.

2. Seed Oil (Bioactive): Seeds contain significant piceatannol (a stilbene similar to
resveratrol) and linoleic acid (C18:2). Cold-press extraction followed by refining yields
a high-value nutraceutical oil.

3. Encapsulation of Bioactive: Utilizing the peel's polyphenols in nano-emulsions for
fortifying clear beverages.

PRgri grticles ISSN: 2582-9882 Page 268

Earde de de e e Ao de o O e Lo e O e dp e O e de e e e e v e e Ao e e e de v Je e Le de e v e e Ao de e D de Ao e e v O O



