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From Soaking to Fermentation:
Soluble Fiber and B-Glucan Changes in
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Sequential Bioprocessing: Oat Kernels and Faba Beans siLu iealiFerm

Soaking +/- L. plantarum Solid-State Fermentation (40 h, 30 C) .

(12 h, 25 °C) and Boiling with Rhizopus oryzae
@
+/- yeast Rhodotorula babjevae

(8 min), draining

Tempeh Photo by Ika Rahma, Noun Project

Fernandez Castaneda, Lu, Auer et al. (2026)

Fernandez Castaneda, Zamaratskaia, Leong et al. (2026)
Fernandez Castaneda, Zehnder-Wyss, Kravchenko et al. (2026)
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Fiber Analysis: Oat Kernels and Faba Beans SLU  HealthFerm
. Insoluble Dietary Fibers
20 100 % OAT Soluble Dietary Fibers
18 Precipitating in 78% EtOH
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@ 14 Soluble Dietary Fibers that
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2 No difference in SDFP due to
0 soaking and boiling.
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) Fernandez Castaneda, Lu, Auer et al. (2026)

Fernandez Castaneda, Zamaratskaia, Leong et al. (2026)
Fernandez Castaneda, Zehnder-Wyss, Kravchenko et al. (2026)
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Molecular weight (M ) of Oat and Faba Soluble Fibers (SDFP) healthFerm

Pre-treatment

(soaking and boiling)

* Reduces Mw

* Small additional
effect of LAB
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100 % OAT

Solid-State Fermentation

Rhizopus

e Solubilization of cell wall
polysaccharides

e Additionally, those newly
solubilized fibers are of higher
Mw

Rhizopus + Yeast (R. babjevae)

* Decrease in Mw

* Downstream pectinolytic activity
of yeast

* Substrate competition

soaking & boiling

solid state
fermentation

Fernandez Castaneda, Zehnder-Wyss, Kravchenko et al. (2026)
Zehnder-Wyss, Fernandez Castaneda et al. (in preparation)
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Oat and Faba Bean (Yo)Gurt HealthFerm
High Protein High Fiber (HPHF): > Two versions:
Wholegrain oat flour, oat bran concentrate, * Different enzymes
faba bean protein isolate, faba bean flour * Different strains
‘ D

Low Protein Low Fiber (LPLF):
Wholegrain oat flour

Isolation of cereal B-glucan v

MM

M Size-Exlusion Chromatography:
m “ Determination of weight average
molecular weight (M,,)

\ Tuccillo, Cera et al. (2026)
Cera et al. (in preparation)
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Molecular Weight (M, ): Oat and Faba Bean (Yo)Gurt B-glucan Heaithrerm

b

800
Enzymes

700

600

Mw (kDa)
o o o

o

MIXING ENZYMATIC

5MIN /85 °C

amylase

(15 min, 60 °C)

amyloglucosidase
(60 min, 60 °C)

Tuccillo, Cera et al. (2026)
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HEAT TREATMENT FERMENTATION

STORAGE
14 DAYS /4 °C

B-glucanase, amylase,

6—8 h, 40 °C,pH 4.5-4.7
L. delbrueckii subsp. Bulgaricus,
S. thermophilus
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Effect of incubation

b Effect of inoculation
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CONTROL CONTROL FERMENTATION

T=0

24 h,30°C, pH 3.9

L. plantarum

24 h, 30 °C, pH 3.9
No inoculum

amylase,

hydrolases

Cera et al. (in preparation)
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What Impacts Oat & Faba Bean Soluble Fiber M ? W

HealthFerm

Hydration & Time

B-glucanase 3 g

* Exogenous

Fermentation

 Strain-specific enzymes

* pH * (Residual) endogenous

e Side activity in enzyme
preparations
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Thank you
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