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Enhancing Passion Fruit Juice Quality Through Sustainable Pulsed Electric Field Treatment
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Abstract

Passion fruit (Passiflora edulis) is a vitamin- and antioxidant-rich crop widely cultivated in Thailand. Conventional thermal processing can degrade its heat-sensitive nutrients, whereas Pulsed Electric Field (PEF) processing offers a non-thermal alternative for microbial inactivation with minimal quality loss. This study investigated the effects of electric field intensities (0–10 kV/cm) on the chemical, physical, and microbiological properties of passion fruit juice. Treatments were applied at 10 Hz, 10 µs pulse duration, 440 pulses, and a 3 cm electrode gap. PEF had no significant effect (p > 0.05) on pH and °Brix. The highest antioxidant values were observed at 10 kV/cm. At intensity of 10 kV/cm, β-carotene content slightly decreased, while total phenolic content (74.83 ± 8.25 mg GAE/L), vitamin C (0.47 ± 0.04 mg/L), and antioxidant activities (DPPH: 19.08 ± 1.89; FRAP: 70.37 ± 13.56 mM Trolox/100 mL) increased. Moreover, Lactiplantibacillus plantarum was reduced by 2.25 ± 0.09 log CFU/mL at this intensity. During storage at 4 °C, PEF (10 kV/cm) extended the microbiological shelf life (time to 5 log₁₀ TPC) from ~12 days (control) to ~20 days, approaching pasteurized juice (~22 days). Overall, PEF effectively lowers microbial load, enhances nutritional quality, and significantly improves cold-storage stability in passion fruit juice.
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