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Walbiopower: Project overview

Food waste

l Urine

Anaerobic
digestion
n

4N
’ ~

- ~
Volatile fatty acids -7 S~
(VFAs) < > @
( Controlled
/'\ VY\ /\/7\ hydrolysis

Ammonium (NH.*)

\ Acetate(Cz) L Propmnate(cg I Butyrate (Cs)

Plasma
l pyrolysis

Hydrogen (H.)

Purple non-sulfur
bacteria (PNSB)

"-\. N
.-f" ﬁ "-.“t‘-f‘.‘-f"

N

Bioplastics Carotenoids
o AAAAS A ¥ neurosporene

Cyanobacteria

Polyhydroxyalkanoates

(PHAS) VANV NN spheroidene
ﬁ spheroidenone
) "V\)V\NVYVYV\ v lycopene

)m/ rhodopin

‘Im v spirilloxanthin

, 1 Created with Biorender.com el 2 bt e

D




Walbiopower: Project overview

Food waste

l Urine

Anaerobic
digestion
n

’ ~

- ~
Volatile fatty acids -7 Se~al
(VFAs) < > @
( Controlled
/'\ VY\ /\/7\ hydrolysis

Ammonium (NH.*)

\ Acetate(Cz) L Propmnate(cg I Butyrate (Cs)

Plasma
l pyrolysis

Hydrogen (H.)

Purple non-sulfur
bacteria (PNSB)

"-\. N
.-f" ﬁ "-.“t‘-f‘.‘-f"

N

Bioplastics Carotenoids
o AAAAS A ¥ neurosporene

Cyanobacteria

Polyhydroxyalkanoates

(PHAS) VANV NN spheroidene
ﬁ spheroidenone
) "V\)V\NVYVYV\ v lycopene

)m/ rhodopin

‘Im v spirilloxanthin

, 1 Created with Biorender.com el 2 bt s

D




PNSB section overview
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Anaerobic digestion (AD)
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Synthetic Digestate (%)
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Culturing PNSB in Synthetic Digestate

NN

Rhodospirillum rubrum

Co-culture crs: Rhodobacter capsulatus,
Rhodospirillum rubrum and Cereibacter
sphaeroides

Culture in SMN broth

Preculture in MELISSA medium + VFA (Acetate,
Propionate and Butyrate (1:1:1) + 50 mM NaHCO,
+ Thiamine and Niacin

Experiment in MELISSA with synthetic digestate
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Culturing PNSB in Synthetic Digestate @
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Bacterial strain proportions @

* ODgg,=0.133 of each strain => Achieve Start OD,q,= 0.5
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Bacterial strain proportions @
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Bacterial strain proportions @
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Bacterial strain proportions @

OD¢g, = 0.133 of each strain => Achieve Start ODgg,= 0.5

Based on CFU/mL Based on 16S rDNA sequencing
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Bacterial strain proportions @

OD¢g, = 0.133 of each strain => Achieve Start ODgg,= 0.5

Based on CFU/mL Based on 16S rDNA sequencing
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Bacterial strain proportions @

OD¢g, = 0.133 of each strain => Achieve Start ODgg,= 0.5

Based on CFU/mL Based on 16S rDNA sequencing Based on MS/Proteomics
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Bacterial strain proportions @
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Bacterial strain proportions @

OD¢g, = 0.133 of each strain => Achieve Start ODgg,= 0.5

Based on CFU/mL Based on 16S rDNA sequencing Based on MS/Proteomics
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Standard MELiISSA

Ammonium in Food-waste Digestates g/;edi:/lmh:m "
m
10x '

20.5g/LN
Food waste digestate characteristics (MC: moisture content; EC: electrical conductivity; OM: organic matter; TOC: total organic carbon; TN: total nitrogen; TP: total phosphorous; TK: total potassiuff).

Waste type Country MC (%) pH EC (d$/m) OM (%) TOC (%) TN (%) TP (%) TK (%) NH:-N (g/kg) C/N ratio References 9 O. 63 5 g/L N H 4+
96.4 8.9 10.8 91.0 43.5 9.6 24 2.3 7.2 20.9

I %
[ ]
385 413 U8l =% .
69.8 0.8

1
L

~350 mM NH,Cl

|1_11_| 2>5g/LN
6.35 g/L NH,*

3

w

3
3.1

14

7.3 1.1 0.1
OFMSW Spain 71.8 8.5 6.8 45.3 - 3.2 0.75 - - -
Source selected biowaste Spain 75.6 8.31 - 63 34.1 4.3 - = = 11.9
OFMSW Spain 76 8.3 - 63 34 4.3 - - - 11.8
Food waste Ireland 80 - - 64.7 - - - - - -
OFMSW Italy 92.1 7.69 - 65 35.7 - - - - -
Food waste UK 92.5 8.05-8.24 - - - 3.3-44 0.56-0.76 1.05-1.55 2.9-3.6 - San
Food waste China - - - 66.1 43.5 1.92 - - - - Liu et al
Food waste UK 93.9-95.6 8.1-8.8 - - - 5.4-8 - - 3.9-6.3 - Nicholson et 7)
Food waste China 96.4 8.6 - 91 - 4.8 0.53 - 2.54 - Wang et al. (2
Residual household waste France 69.8 8.2 - 38.5 - - - - 4.18 - Zeng et al
Organic household waste Germany - - - 85.1 34.3 1.9 - - - - Cao et al. (2(
Food waste USA - - 2.5 - - 6.96 1.2 1.9 3.4 - Barzee er al. (2
Food waste Italy - 8.4-8.9 - 50.1-58.8 30.2-31.3 1.6-3.5 0.5-0.9 0.4-0.5 2.3-2.4 8.9-18.9 Grigarti et al. (2020
Food waste Poland - 8.1 - 63 - 6.6 1.6 1.63 - - Czekala et al.
Segregated biodegradable waste Italy = 7.7 - 64 31.4 4.9 - = 3.48 - Peng et al
Food waste Singapore - 7.81 - - - - 0.5 - 4.7 - ng et al,
Food waste Austria - 7.8 - - 39.7 1.4 - - 5.1 - Franke-Whi
OFMSW Canada - 8.5 10.8 48 24.5 1.6 1.5 1.5 6.19 - Arab and McCa
Food waste Finland - 7.6-8.3 - 50.2-63.7 25.9-26.9 7.5-8.7 0.1-0.3 1.9-3.2 3.2-4.5 3.1-3.3 Tampio et a
OFMSW Canada - 8.5 0.8 - - - 1 - 5 McLachlan et
Food waste Australia - 8.02 - - 42.1 5.8 1.97 0.62 1.5 (
Food waste Italy - 7.97 - 80.4 - 3.97 0.9 2.3 -
OFMSW Italy - 8.8 - 68-71 12.8-22.7 1.09 1.49 0.78 -
Food waste Germany - 7.3-8.3 - - - 4.2-6.7 - - 5.1-7.2
Bio waste Germany - 7.6-8.1 - - - 3-6.8 - - 1.5-5.6
Fruit waste Australia 94.5 - - 73.1 43.5 9.6 0.8 1 -
Household organic waste Switzerland - - - 64.7 33.1 4.7 2.45 0.63 -

PROTMI ®

( )7 Manu et al., 2021. Bioresource Technology, 334, p.125032.




Effects of High Ammonium Levels @

Co-culture crs

Reduced growth of co-cultures of Rb. capsulatus, Rs.
rubrum, C. sphaeroides in high-ammonium medium

= Why do the bacteria suffer in high-ammonium
medium?

= How could they adapt to these stringent
conditions?

ODgso
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15
Time (Days) = Organic acid contents, proteomic analysis
-« Naive 35 and bacterial strain proportions will follow

- Naive 350
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Effects of High Ammonium Levels

Rs. rubrum

Time (Days)
- Naive 35
-+ Naive 70
= Naive 140 Acclimated 140
- Naive 210 Acclimated 210

-+ Naive 350

Acclimated 350

= Growth is impaired at 210 mM and 350 mM
NH,Cland the cultures did not reach the same
OD¢gqas in lower NH,Cl medium

= Acclimatation did not take place

= Organic acid contents and
proteomic analyses will follow
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Acclimation to High Ammonium Levels

Rs. rubrum
e Naive 35 * Acclimated 35
¢ Naive 350 Acclimated 350

= Is the acclimation taking place at the
moment?

= Organic acid contents and
Time (Days) proteomic analyses will follow
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Carotenoid extractions
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(BChl + carotenoids) (BChl)

S e = 100 .
) — rub o) —ca
=] — sphae (5] —rub
é —pZI E 80 :;g:wae
f: 2 60
© 4]
E g 40
g g 204
(=] O
Z 0 : : : : : : Z 0 : : : ; .
300 400 500 600 700 800 900 1000 300 400 500 600 700 800 900 1000 C / . test t
Wavelength {nm) Wavelength (nm) urrently preparing a test to assess
the antioxidant effects of carotenoids
New cultures - AcMeOH New cultures - MeOH . .
(BChl + carotenoids) (BChl) on walnut oil (UCLouvain)
=100 = 1001
o) — cap o — cap
g 80+ :rsl-;‘)l:lae g 8()-7ﬂ :;l:)t:\ae
g — pal _g — pal
2 60 2 60
o ©
T 40; T 40
2 2
£ 20 Q é% g 20 M
o o
Z 0 : : : : . ; , Z 0 : : : . : . .
300 400 500 600 700 800 900 1000 300 400 500 600 700 800 900 1000

Wavelength (nm) Wavelength (nm)

D

11




12

MS | i <5

I * 4 Kk TN
- D,

www.@NMieUX se Cofinancé par Wallonie

I’Union européenne

This research is supported by the European fund
for regional development (FEDER) through the
WalBiopower project (DECARBOWAL portfolio)
and Bioprofiling project cofinanced by EU and
Wallonia.

Acknowledgements

Thank you for
your attention!

PURPLEGAIN

D



	Slide 1
	Slide 2: Walbiopower: Project overview
	Slide 3: Walbiopower: Project overview
	Slide 4: PNSB section overview
	Slide 5: PNSB section overview
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

