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Two-fold general objective:

• Produce EPS (value-added bioproduct) from 

specific bacteria through SSF using agri-food 

waste as substrate (valorisation).

Stabilized fraction as 

Soil amendment
AGRI-PROSUME 

project
Initial date: 01/09/2021

Final date: 31/08/2025

Producció de bioestimulants



Producció de 
bioestimulants rics en EPS
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Beet Juice Waste 

(BJW)

Apple Pomace 

(AP)

Vegetable Milk Waste 

(VMW)

Pomegranate Peels 

(PP)

Ginger Juice Waste 

(GJW)

Pomegranate Seeds 

(PS)

Inoculated 

with Bacterial 

strains

Azotobacter beijerinckii (CECT 9204)

Leuconostoc mesenteroides (DSM 20484)

Geobacillus thermodenitrificans (DSM 465)

Alicyclobacillus acidocaldarius (CECT 4328)

Burkholderia cepacia (CCM 2656)



Producció de 
bioestimulants rics en EPS

• Select the best potential 

substrates (GJW, BJW and AP).

• Find the best substrate-strain 

combination for EPS production 

(GJW – B. cepacia).

• Determine the most productive 

time for the SSF process (5 days).

• Optimize three operational 

parameters to maximize the EPS 

yield (Airflow Rate, Inoculum Size, 

Micronutrients Concentration)
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- Acid pH

- Elevated sugars content

- High C/N ratio

- Enough WHC

X

GJW B. cepacia

AF = 0.03

IS = 7.66E+09

MN = 0.037

Best conditions:

Most significative factor:

Inoculum size p-value = 0.052



Producció de bioestimulants rics 
en EPS
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Design and 

preparation of 6L 

reactors

SSF test with the 

optimized conditions to 

confirm the scalability

EPS extraction 

from the fermented 

substrate

- Extraction time: 60 min

- Solid/liquid ratio: 1/5

- Temperature: 60ºC

10 g/L CH of EPS 

biostimulant



Producció de bioestimulants
rics en EPS
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Salinity stress greenhouse test
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• Testing abiotic stresses (salinity and hydric)

• Physical and chemical parameters regarding 

the soil and the plant will be collected during 

the test and at the end

First tests using the EPS biostimulant in a soil amendments 

combined greenhouse bioassay of DeliSoil project
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Fruits and vegetables losses

(milion t p y)

Preharvest Postharvest

500 350

Statistical YearBook (FAO, 2022)

Statistical YearBook (FAO, 2022)

Producció d’agents de 
control biològic



1000 g fruit juice by-product

t = 7 days

Tª = 25 °C

AERATION= 20 mL min-1

Pichiamembranaefaciens

FRUIT JUICE BY-PRODUCT

Producció d’agents de 
control biològic
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7 days of SSF

Producció d’agents de 
control biològic



ESSENTIAL OIL: 

Oregano (250 ppm)

COATING: 

Chitosan (1%)

BCA: 

Pichia

membranaefaciens

??

Producció d’agents de 
control biològic
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Producció d’agents de 
control biològic
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Producció d’agents de 
control biològic



Laura.mejias@uvic.cat

www.betatechcenter.com

mailto:enric.garcia.muchart@uvic.cat
http://www.betatechcenter.com/
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