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Quinoa residues as biorefinery feedstocks

Chenopodium quinoa W. is s major product of Bolivian agriculture

Quinoa plant

Raw seeds Quinoa stalks B grains @ stalks € leaves @ saponin:

Decortication

!
Decorticated seed Seed coats

Quinoa stalks are rich in carbohydrates,
abundant, cheap, and renewable — Potential
feedstock for sugar platform-based bio-
products

Quinoa seed coatings are rich in saponins




Quinoa stalks biorefinery routes
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Our research on biorefining of
quinoa residues

Oliva-Taravilla et al. Carrasco et al. Chambi et al.
Molecules 25, 3559, 2020 Energies 14, 4102, 2021 Fermentation 8, 79, 2022



Halotolerant bacteria

Isolated from Bolivian Altiplano

Produce biopolymers, e.g., exopolysaccharides
(EPS) or polyhydroxyalkanoates (PHA) as
adaptive mechanism to support growth under

high salinity

Halomonas boliviensis,
Halomonas andesensis,

Bacillus atrophaeus




Cultivation of Bacillus atrophaeus BU4

= |nsynthetic media and in hydrolysates (cellulosic and
hemicellulosic) of quinoa stalks
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Sugar consumption during cultivation
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e Higher glucose consumption than that of xylose

e More dynamic cultivations at lower initial sugar
concentrations



Sugar consumption during cultivation

In hydrolysates
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e Sugar consumption pattern in cellulosic hydrolysates
comparable with that in synthetic media



EPS yield, g/g consumed sugar
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e EPS yield per consumed sugar increased with decrease of
Initial concentration

e EPS yield higher for glucose
e EPS yield comparable in SM and hydrolysate
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v NMR, HPSEC, FTIR, SEM and TGA revealed similarities between EPS
from glucose- and xylose-based synthetic media

v EPS from cellulosic hydrolysates are slightly different
v Good thermal stability, amorphous nature, water-retention capacity

v Useful features for applications



Our quinoa biorefinery vision

Quinoa plant
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Final remarks

Biorefining of quinoa residues
for producing biofuels and
biopolymers deserves attention
as an industrialization
alternative for quinoa-
producing areas, €.g9., Bolivian
Altiplano
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Final remarks

Biorefining of quinoa residues Removal of saponins
for producing biofuels and is a favorable strategy
biopolymers deserves attention for improving the
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effective additives for
enhancing enzymatic
saccharification of
pretreated
lignocellulose.




Final remarks

Biorefining of quinoa residues Removal of saponins
for producing biofuels and is a favorable strategy
biopolymers deserves attention for improving the

as an industrialization effectiveness of
alternative for quinoa- hydrothermal
producing areas, e.g., Bolivian pretreatment of

Altiplano /\ quinoa stalks.

D,

Cellulosic hydrolysates of Quinoa saponins are
quinoa stalk are suitable effective additives for
substrates for producing enhancing enzymatic
EPS using halotolerant B. saccharification of
atrophaeus BU4 pretreated
lignocellulose.




Acknowledgements

v My colleagues Cristhian Carrasco, Leif Jonsson, Luis A.
Romero-Soto, Diego Chambi and Alfredo Oliva-Taravilla

v Swedish Research Council
v Bio4Energy strategic research environment

v Swedish International Development Cooperation Agency

)_f %% Sida

SWEDISH INTERNATIONAL DEVELOPMENT
Vetenska psrédet COOPERATION AGENCY




-

RSC Advances 5 o socery W |

o

mpPacT ,
| N FACTOR Indexed in:
OREHEMISTRY X 4927 G

~

&

Open call for submissions:
Chemistry in Biorefineries

an Open Access Journal by MDP|

Lignocellulose Fractionation,
Guest edited by: > Depolymerisation, and
— . Upgrading—from Lignin to Valuable

. Products
Guest Editors

Dr. Ola Sundman, Prof. Dr. Carlos Martin Medina

YN Lignocellulosic
Professor Carlos Professor Fabio Professor Alejandro ) - Deadline _ Biomass ||
Martin Medina Montagnaro Rodriguez o bt 30 November 2023
Inland Norway University of University of Naples University of Cérdoba z . - -
Applied Sciences Federicoll i P ad WA
rsc.lilcalls-for-papers Wl @RSCAdvances a mdpi.com/si/141015 Invitation to submit
ivpACT | S Guest Editors
ener ies 3.049 KX Prof. Dr. Alejandro
: g * - Rodriguez Pascual
1 PR — Dr. Eduardo Espinosa
rnal by MDPI an Open Access Journal by MDP| Victor

- Prof. Dr. Carlos Martin
Energy Production from Biomass Pretreatment and Bioconversion of Crop

Valorization Residues Il Deadline
31 May 2023

Guest Editors Guest Editors
Prof. llona Sarvari Horvath, Prof. Dr. Cigdem Yangin-Gomec, Prof. Dr. Carlos Prof. Dr. Carlos Martin, Prof. Dr. Eulogio Castro
Martin
Deadline Deadline = o1
31 January 2023 31 July 2023 SpECla,:;

DECladsue |

\ ASSU ssue

mdpi.com/si/ 79746 i e Invitation to submit

é BIO4ENERGY




y \L SOCIETY ‘ Indexed in
o <\§CHEM|5TRY IS PubMed

.

RSC Advances

Open call for submissions:
Chemistry in Biorefineries

an Open Access Journal by MDPI

Lignocellulose Fractionation,
Guest edited by: \ Depolymerisation, and
: ' ’ Upgrading—from Lignin to Valuable

_ Products
Guest Editors

Dr. Ola Sundman, Prof. Dr. Carlos Martin Medina

Lignocellulosic

Carlos Fabio Alejandi Fogm e — - Biomass I
Martin Medina Montagnaro Rodriguez = : 30 November 2023 {
Inland Norway University of University of Naples. e ot
Applied Sciences Federicoll

rsc.li/calls-for-papers ,@RSCAdvan:es 8

¥ crTESCORE | e Guest Editors

5.0 Prof. Dr. Alejandro
G : Rodriguez Pascual
Dr. Eduardo Espinosa

. . . . ictor
an Open Access Journal by MDPI an Open Access Journal by MDPI (et (07, (Cepes NEr

Energy Production from Biomass Pretreatment and Bioconversion of Crop

Valorization Residues Il peadline

31 May 2023
Guest Editors Guest Editors
Prof. llona Sarvari Horvath, Prof. Dr. Cigdem Yangin-Gomec, Prof. Dr. Carlos Prof. Dr. Carlos Martin, Prof. Dr. Eulogio Castro
Martin
Deadline Deadline
31 January 2023 ~ 31 July 2023
L) cldsue Issue

mdpi.com/si/ 79746 Invihtio;l to submit

y

NKS MAKRO Scientific Symposium Polymers and Soft

3rd International Workshop on Biorefinery of

Matter” — March 2-3, 2023, Hotel Norge Hasbjor, Lignocellulosic Materials"” — September 12-15, 2023,

- Innlandet, Norway. University of Cordoba, Spain
\ P ™ %

NKS$S

@ NTNU

Norwegian University of
Science and Technology

(=Pl g/ = Intand Norway
T M Nl University of
RN Applicd Sciences

Innlandet

fylkeskommune




RSC Advances

Open call for submissions:
Chemistry in Biorefineries

Lignocellulose Fractionation,
Depolymerisation, and
Upgrading—from Lignin to Valuable
Products

Guest edited by:

Guest Editors
Dr. Ola Sundman, Prof. Dr. Carlos Martin Medina

AT Lignocellulosic
P Carlos P Fabio Professor Alejandro ) Deadline Biomass I
Martin Medina Montagnaro Rodriguez 30 November 2023
Inland Norway University of University of Naples

Applied Sciences Federicoll Universiycf Comioba
rsc.lilcalls-for-papers 3 @RSCAdvances

mdpi.com/si/141015

juest Editors

Y cereies Thanks a lot, dear friends! =

Victor
. Dr. Carlos Martin

Valori; Deadline

31 May 2023
Guest Editors

Prof. llona Sarvari Horvath, Prof. Dr. Cigdem"
Martin

Deadline
31 January 2023

ecial

mdpi.com/si/79746 ation to submit

n Biorefinery of
eptember 12-15, 2023,

v
®NTNU

Norwegian University of
Science and Technology

| I .\m_  Inland Norway
: \ b ] University of
i I Applied Sciences

Innlandet

fylkeskommune




