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Closing the loop: exploring apple pomace as
a source of bioactive compounds in the framework
of circular economy
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CLOSING THE LOOP: EXPLORING APPLE POMACE AS A SOURCE OF BIOACTIVE

COMPOUNDS IN THE FRAMEWORK OF CIRCULAR ECONOMY

Malus domestica Borkh.

Most popular fruit worldwide and raw material

for producing apple juice concentrate and cider,

+ Dietary fibers
* Unsaturated fatty acids
+ Phenolic acids

+ Flavonoids

Circular economy and bio-residues

generating apple pomace (AP) recycling strategies

AP contains a wide range of healthy Innovative processes used to recover
: bioactive compounds from bio-residues:

+  Supercritical Fluids Extraction with CO2 (SFE)
*  High-Pressure Solvent Extraction (HPSE)

+ Anthocyanins

« Triterpenes
* Volatile Compounds
~ Organic Acids

Application of bio-residues from the apple
supply chain in the food and nutraceutical
Industries

« Tocopherols

Innovations and stability challenges in food
emulsions

Felipe Kelmer Muller and Fabiano Freire Costa™
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| Encapsulation
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Recent advances in encapsulation of pomegranate
peel extract and combination of wall materials:

a review of encapsulation technologies,
characterization and applications in the food
industry

Rahul P B, Ravindra Kumar Tiwari, Kshirod K. Dash*
and Maanas Sharma™
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Aqueous Extraction Process
Conventional alkaline extraction process
used widely in the food industry

Enzyme-Assisted Aqueous Extraction Process
Addition of food-grade protease to conventional process enhances
protein extractability and modulates functional and biological properties

Achieves comparable
protein yields (78%)
using 50% less water

P o

= D rose, |

Exhibits multi-stage protein
L extraction kinetics

. Improves protein solubilty in
!, acidic conditions, but
“S decreases emulsifying capacity

Almost doubles in vitro protein
' digestibility and reduces
&= antinutritional factors

pH 9.0, 1:7.5 solids-to-liquid ratio, 60 min, 50 °C,

PH 9.0, 1:15 solids-to-liquid ratio, 30 min, 50 °C
1% Alkaline Protease
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Optimizing alkaline and enzymatic extraction of
black bean proteins: a comparative study of kinetics,
functionality, and nutritional properties

Jasmin S. Yang, Fernanda F. G. Dias and Juliana M. L. N. de
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Optimization of ultrasonic-assisted extraction of

dietary fiber from bhimkol (Musa balbisiana) peel

using central composite design: physicochemical,
functional, and thermal properties

Laxmi Kant Rawat and Tabli Ghosh*

Optimizaton using CCD

In vitro digestibility and physicochemical analysis of
heat-moisture treated finger millet flour and starch

Muhammad Umar, Muhammad Hassan
and Natthakan Rungraeng*
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Nano-hydroxyapatite (n-HAP) from Pangasius bone
side streams and its application as a reinforcing agent
in biodegradable food packaging films

Oshin Kawduji Thool, Abhilash Sasidharan,*

Bindu M. Krishna, Sarasan Sabu, Muhammed Navaf
and Kappat Valiyapeediyekkal Sunooj

Pangasius catfish

Bone side stream

Film application study

Pasteurization of mandarin juice by ohmic heating
and evaluation of its shelf-life under refrigerated and
ambient conditions

Somnath Basak, Piyush Thakur and Snehasis Chakraborty™

This journal is © The Royal Society of Chemistry 2025

|

Mandarins
Citrus reticulata Blanco

Ohmic heating treatment
Voltage: 120,160 & 200V
Time: 30, 60, 90, 120, and 1505
Temperature: 85 °C

Mandarin juice

Total soluble solids: 10.82 4037 °Bx
PH:32402
Electrical conductivity: 122 S/m
Aseptic transfer to sterile
coextruded EVOH pouches

Vil

SHELF-LIFE ESTIMATION

Microbial and
cenzymatic quality.

Total phenolics

>99% PPO, POD and
PME inactivation

STORAGE

Sustainable Food Technol., 2025, 3,3-9 | 7

[[Total soluble solids |

Titratable acidity

Ascorbic acid

Antioxidant activity

Polyphenoloxidase
(PPO)

Peroxidase (POD)



http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5fb90002f

Open Access Article. Published on 23 January 2025. Downloaded on 10/30/2025 5:20:13 AM.

PAPERS

View Article Online

) —

a0 . N\
Blending 3
[ &
Strawberry Strawberry puree e
(Fragaria X ananassa) H Egg white powder

Whipping

Strawberry puree l‘onm
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Strawberry powder

Efficient freeze-drying of foamed strawberry puree:
a study on drying kinetics and physicochemical
properties

Zhihao Zhou, Carlos Parra-Escudero, Hengjun Du,
Xiaojing Guo, Qi Wang, Hang Xiao* and Jiakai Lu*
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Functional and bioactive properties of chitosan
produced from Acheta domesticus with
fermentation, enzymatic and microwave-assisted
extraction

Marios Psarianos,* Nader Marzban, Shikha Ojha,
Roland Schneider and Oliver K. Schliter*
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Impact of chickpea aquafaba-based emulsion on the
physicochemical, nutritional, rheological and
structural characteristics of little millet (Panicum
sumatrense Roth.) flour cake
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utilization of volatile fatty acids IN PHBV production
by Haloferax mediterranei
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GC/MS analysis & biological activities of mulberry
leaf extract and formulation of instant freeze-dried
functional beverages following encapsulation in
protein-rich skim milk powder
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Ultrasonication-assisted polyol-osmosed
persimmon candies: effect of ultrasonication and
drying techniques on product quality
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Arun T., Gautam Chawla, Sukanta Dash and Dinesh Kumar

Ultrasonication-assisted Polyol-Osmosed Persimmon Candies

Valorization of cocoa (Theobroma cacao L.) pod
husks as a fruit pulp substitute in mango jam
formulations: effects on jam qualities during storage
and sensory discrimination

Vinh-Lam Nguyen, Minh-Thoai Tran, Thuy-
Diem Nguyen-Thi, Minh-Anh Nguyen, Minh-Tri Le,
Tra-My Nguyen and Quoc-Duy Nguyen®
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CPH pulp-
substituted
= mango jam

[ Mx_y, where x is the substitution ratio (%) of CPH pulp and y is the amount of commercial pectin in the formulation
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