< oy COMuZUZZuestgr

' ' TEQITONIKO TTANENIZTHMIO AQHNQON & 0 R F U 0

15-18 JUNE

Optimization of fermentation

parameters Pt
for enhanced poly(3- hydroxybutyrate) :u ;‘i}_ﬁ,’
production -

Olga Psaki*, Dimitris Ladakis, Apostolis Koutinas
Department of Food Science and Human Nutrition,
Agricultural University of Athens, Greece
*e-mail: olgapsaki@outlook.com

1 /{%I 1 »on ¥ wl"l
Sustalnable Solid Waste
¥ Man geﬂ@h@' s A



mailto:olgapsaki@outlook.com

Olga Psaki, 9t International Conference On Sustainable Solid Waste Management 15-18 JUNE 2022
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25.5 Mt unmanaged plastics

** RECYCLING: including 0.2% from chemical recycling SOURCE:
Conversio Market & Strategy GmbH Above data are rounded estimations
*Plastics Europe report - the Facts 2021 based on extrapolations of 2019 waste data for 2020.
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Poly(3-hydroxybutyrate), (PHB)

Global production capacities of bioplastics 2021
(by material type)
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Source: European Bioplastics, nova-Institute (20217)
More information: www.european-bioplastics.org/market and www.bio-based.eu /markets
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Global production capacities of bioplastics 2021-2026
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Fruit wastes
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EU households generate 35.3 kg of fresh fruit and

vegetable waste per person per year
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PHB production by Paraburkholderia sacchari

FREE SUGARS Fed-batch fermentation | e

e Solid to liquid ratio: .
PSR 1:20 (W/v) H,0 Conditions:

v/ 2 L stirred-tank reactor (ppendorf,

Effect of the initial sugar concentration on microbial growth and _ _ _
Bioflo120) with a working volume

of 1L

PHB production

l v/ Agitation speed: 1200 rpm
Effect of carbon to phosphorous ratio (C/P) on PHB production

v T:30°C,pH: 6.8 (28% NH,OH and
l 2M HCI)

Evaluation of phosphorous supplementation in the feeding solution | v Feeding solution: Free sugars

l v Phosphorous limitation strategy for

promoting the PHB accumulation
Effect of volumetric oxygen transfer coefficient (k, a)
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Effect of the initial sugar concentration on microbial growth and PHB production

Concentration (g/L)
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. Further, increasing the initial carbon source concentration to 90 g/L led to decreased

PHB concentration, CDW, yield and productivity
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Effect of the initial sugar concentration on microbial growth and PHB production

1.0

. No growth inhibition was observed up to 65 g/L initial sugar
05 0.50 concentration
' ' 0.43 0.36 . The highest specific growth rate was at initial sugar

concentration of 40 g/L

. At higher sugar concentrations, specific growth rate was
decreased
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Effect of carbon to phosphorous ratio (C/P) on PHB production
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Evaluation of phosphorous supplementation in the feeding solution
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Total sugars (g/L)
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Effect of volumetric oxygen transfer coefficient (k, a)
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Conclusions

= The highest specific growth rate observed at 40 g/L initial sugar concentration for P. sacchari
= C/P ratio of 26.5 resulted in the highest yield and the highest intracellular PHB content of 68%
= Phosphorous in the feeding solution improved both bacterial growth and PHB accumulation

= Kk a value of 202.6 h- resulted in the highest yield (0.33 g/g) and productivity (3.28 g/L/h)
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Thank you for your attention!

“Bioconversion of Food Industry Wastes to Biopolymers for Packaging Applications in a
Biorefinery Concept - Wastes-to-Biopolymers”

This research has been co-financed by the European Union and Greek national funds through the
Operational Program Competitiveness, Entrepreneurship and Innovation, under the call RESEARCH —
CREATE - INNOVATE (Project name: Bioconversion of Food Industry Wastes to Biopolymers for Packaging
Applications in a Biorefinery Concept - Wastes-to-Biopolymers; project code: TIEDK-02822).
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