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Highlights
* Laws and regulations of novel food
* Abiotic stresses on nutraceutical enhancement

* Novel technologies for developing novel food

Abstract

Novel foods are food products that have been developed to have nutritional
benefits, such as proteins, vitamins, or bioactive substances, in higher quantities than
traditional foods. Due to their low cost, raw materials from agricultural products or by-
products are often chosen for study, with the aim of increasing their value and using them
as ingredients in novel foods. To stimulate desired bioactive substances, the novel foods
undergo processes through new production technologies. In addition, these new
technologies can preserve their nutritional values, increase the quantities of essential
bioactive compounds, and reduce the amount of allergenic proteins. However, if the raw
materials used as ingredients in foods have not been widely consumed before, and the
technologies used have an impact on the structural changes and nutritional value in the
food, it is necessary to assess the safety of novel foods before introducing products to the

market.

Keywords : novel food, novel food production technologies, nutritional benefits
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Table 1 Categories of novel food ingredients from plants

novel technologies

nutrition composition of food or may introduce toxic
substances into food such as high hydrostatic pressure, pulse

electric field, and cold plasma

Category Description References
Pure chemicals New food additives extracted from fruit and vegetable such as (2-4)
longan seed and peel extract, oak tree extract, and papaya
seed powder
Food processing by New processing methods that have the potential to change (7
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Table 2 Plant-based materials that belong to the category of novel foods according to the

Thai FDA®
No Ingredient compounds
1 | B-glucan from button mushroom (Agaricus bisporus)
2 | Phytoene and phytofluene from tomato (Lycopersicum esculentum)
3 | Larch arbinogalactan from Larix laricina and Larix occidentalis
4 | Fiber from giant bamboo (Dendrocalamus asper)
5 | Tetraselmis chuii extract
6 | Chinese jujube (Ziziphus jujuba) extract
7 | Tropical fern’s leaves (Polypodium leucotomos) extract
8 | Duckweed (Lemma minor) extract
9 | English oak (Quercus robur) extract
10 | Longan (Dimocarpus longan) peel or seed extract
11 | Tiger milk mushroom (Lignosus rhinocerotis) extract
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: ATP
! ATP

ATP

g
.

Damaged cell

., eATP,—» NOX
ROS
\ Secondary
PAL ¥ metabolites
Carbon Phenolics

source )
. Brownmg//

Healthy cell

Figure 1 Oxidative stress response after exposure to abiotic stress. The ‘NOX-ROS-PAL’ axis is induced by eATP from

injured cell and modulates the biosynthesis of phenolics and further secondary metabolites in plant tissues. ATP,

adenosine triphosphate eATP, extracellular ATP NOX, nicotinamide adenine dinucleotide phosphate (NAPDH)

oxidase enzyme ROS, reactive oxygen species, PAL, phenylalanine ammonia
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Table 3 Changes in nutritional value of the example of certain agricultural products using

novel non-thermal technology

treated

Technology Product Treatr'n'ent Effects References
condition
High hydrostatic | Pineapple PL: 300 mPa Prior treatment (46)
pressure time: 20 min total polyphenol: 53.9 mg/g
temp: 25°C vitamin C: 22.85 mg/g
storage: 8 days | after treatment
total polyphenol: 60.24 mg/g
vitamin C: 30.78 mg/g
High hydrostatic | Mango PL: 80 mPa Prior treatment (47)
pressure time: 10 min vitamin C: 72.91 mg/g
temp: 20°C total carotenoid: 38.67 mg/kg
storage: 10 days | total phenolic: 0.58 mg/g
after treatment
vitamin C: 99.91 mg/g
total carotenoid: 48.14 mg/kg
total phenolic: 0.57 mg/g
Pulsed electric Fresh-cut FS: 1.85 kV/cm Prior treatment (48)
fields apple EG: 1.8 cm total phenolic content: 426.69 mg/100g
Freq: 0.5 Hz after treatment
PW: 10 ps total phenolic content: 792.68 mg/100g
Pulsed electric Tomato FS: 2 kV/cm The lycopene content and (49)
fields EG: 10 cm carotenoids content increased
Freq: 0.1 Hz significantly by 53% and 30%,
PW: 4 us respectively when tomatoes were

EE -
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Table 3 (continued)

Treatment
Technology Product Effects References
condition
Cold plasma Strawberry | V: 60 kV After treated with cold plasma and (50)
T: 15 min seal storage for 5 days, the
Freq: 50 Hz chlorogenic acid and rutin was
Equipment: In - | increased to 81.3% and 41.6%,
package DBD respectively
plasma
Cold plasma Apple cube | V: 20 kV After treated with cold plasma, the (51)
T: 15 min total phenolic content of apple
Freq: 600 Hz cube was enhanced from 538.3 mg/g
Equipment: In - | to 720 mg/g. In addition, plasma
package DBD treatment partially inactivated
plasma polyphenol oxidase which is an
antioxidant enzyme

Abbreviations :

PL: Pressure Level; T: treatment time; Freq: Frequency; Temp: temperature; FS: Field Strength PW: Pulse

Width; EG: Electrode gap; V: Voltage; DBD: dielectric barrier discharge plasma reactor
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