oth International Conference on Sustainable Solid Waste
Management Corfu, Greece, 15 - 18 JUNE 2022
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The fruit processing generates more than 0.5 billion tonnes of waste.

Production of fruit juice, canned fruit slices, dried fruit or
fermented drinks results in solid waste, which can be up to half
of the whole fruit weight.




Fruit
processing
residuals

e.g.Peels,seeds,p

omace, etc.

- Added-value products

biodegradable packaging
material,

bioactive compound extract
biogas

Recovery

» Limited application
- animal feed and biofertilizer

- commonly ends up in
landfills
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e Inhibition of microorganism by
fruit bioactive compounds

Chal leng e For example:

D-limonene is an inhibitory compound
in biogas production. For an efficient
process, the compound should be
removed.

Wikandari, R. (2014). Effect of fruit flavors on anaerobic digestion: inhibitions and solutions (Doctoral
dissertation, University of Boras, School of Engineering).
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. * Removal of the inhibitory
So llltlonfor compound prior to

eﬁicient fermentation
f ermentation e Utilizing microorganisms that
processes are resistant to inhibitory

effect of bioactive compounds




Filamentous Fungi

https://doi.org/10.1016/j.biortech.2016.03.018
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S cre enin g °4 filamentous fungi

* 10 bioactive compound
- 3 different concentration of bioactive

compounds
* 2.4 mg/L
* 24 mg/L

* 240 mg/L
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Aspergillus niger

Citric acid

& enzymes



gin

{
\

A

UNIVERSITY
OF BORAS

10 Fruit/Vegetable Bioactive Compounds Used in
This Project

y
Limonene Myrcene Quercetin
Terpenoid : Terpenaid Phenol

Ascorbic acid

Octanol Organic acid

Alcohol



10 Fruit/Vegetable
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Betanin
Glucoside

(-)-Epicatechin
Phenol
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Hexanal
Aldehyde
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Ellagic acid
Phenol

Car-3-ene
Terpenoids
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Ellagic Acid

Ascorbic
Acid

Betanin
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B control
without
solvent

@ control
with
solvent
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Quercetin

Limonene

—

0.10 0.20

g biomass/ g initial glucose

M control
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solvent
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m240 mg/L
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solvent

3, @ control
with
Myrcene solvent
2.4 mg/L
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Quercetine

Car-3-ene 824 me/L 024 mg/L

Epicatechin

@240
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mg/L
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g biomass/ g initial glucose
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Glucose concentration (g/L)

= n

24 32 48 56 72 24 32 48 56 72
Time (hour) Time (hour)
~o—() mg/L ~0-2.4 mg/L ~o-control with solvent  -o-2.4 mg/L.

~o-24 mg/LL ~©-240 mg/L
~0-24 mg/L. ~0-240 mg/L ~o—control without solvent

(@) (b)




Results: Glucose consumption trends
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Time (h)
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“0-24 mg/L “-2.4 mg/L

(d)

Changes in the glucose consumption trend of R. oligosporus during cultivation in the
presence of bioactive compounds: (a) betanin, (b) octanol, (¢c) ellagic acid, (d) ascorbic acid, and

(e) hexanal.

Glucose concentration (g/L)

-o-0 mg/L
(control with
solvent)

~o-240 mg/L.
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0 mg/L (Control)

Control e - Epicatechin
2.4mg/L

control 240 mg/L

(b) Epicatechin  Epicatechin

240 mg/L 24 mg/L

Morphological changes in fungi: (a) R. oligosporus in the presence of ellagic acid and
ik ) 8! g ge 8! ( ) _ 8 P &t Fungal biomass of N. intermedia obtained after 72 h of cultivation in epicatechin-containing
(b) N. intermedia in the presence of quercetin. media
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Benefit:
Natural Anfifungal agent
Process improvement

Waste tfreatment
Color removal







