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Beer

The third most popular drink
after water and tea
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Revenue ofthe beer market worldwide from 2012 to 2021 Volume ofthe beer mark?t gorldwide from 2012 to 2021
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http://www.statista.com/statistics/1232738/beer-revenue-by-sales-channel-worldwide
http://www.statista.com/statistics/1232745/beer-volume-by-sales-channel-worldwide

Thehgest par caatacansuntian
d beer inELrgein2021

e Czechrepublic 135 liters

e Austria 100 liters e
o Germany 95 liters @@
e Poland 93 liters

e Romania 87 liters
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Brena sSoat Gans(BSH

It isthe main by-product of the
brewing industry
180 billion liters beer were produced
worldwide in 2021
- around 36 million metric tons
BSG produced worldwide.
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https://moonshiners.club/wp-content/uploads/2016/08/Beer-production-scheme-2.jpg



Problem

Low market value
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Opportunity

= BSG has nutrient rich content

= High-volume low-cost

Comporat BSG1 BSG2 BSG3
(dlucse 175 1722 189
vHrindideger ad ecby - prod e 29.24
Ligin 157 154 174
Sach 209 194 191
Prddn 227 189 179

Components are reported as the percentage of BSG dry weight



Submerged Fungal Cultivation on BSG

Fungi strains

Neurospora intermedia Aspergillus oryzae Rhizopus delemar



Submerged Fungal Cultivation on BSG

=  SQjidraecodtion

SR - 30 g/ L BSG without

for food and feed

applications pretreatm ent

Submerged

fungal cultivation

=  SulaFedas

* Fungal Strain

Non/low-alcoholic f _
 Medium Supplementation (salts,
trace metals, and vitamins)

e Cellulase Addition




Submerged Fungal Cultivation on BSG
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Increase in protein content of biomass after fermentation
compared to initial substrate



Submerged Fungal Cultivation on BSG

Concentration of Recovered Solids and Protein Content
after fungal cultivation

Cultivation Biomass Fungus

Cols ko GALAmRISD A.oryzae N.intermedia  R.delemar
Without Cffce””at“’” 20604054 15624001 20614016
supplementary g

nutrient addition  proteincontent%  2705#026  2499:007 2613012
With Concentration  o4801003 247134046 25734136
supplementary g/L

nutrientaddition  protein content% 30224036 31704339 31.96+3.82




Submerged Fungal Cultivation on BSG
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Increase in protein content of biomass after fermentation
compared to initial substrate



Submerged Fungal Cultivation on BSG

Concentration of Recovered Solids and Protein Content
after fungal cultivation

el ; [

Cultivation Biomass ungus
‘. i Eihyie) A oryzae N.intermedia R delemar
Concentration e i

Without addition  g/L
alel e proteincontent %  30.22+0.36 31.70£3.39 31.96£3.82

Concentration
\ith aclditicn of o/L 15.77t311 16.28£1.00 10.53t0.11

cellulase proteincontent % 3457:038  26.95t215 3193t0.27




Submerged Fungal Cultivation on BSG

Ethanol yield of fermentation with different fungi at
different conditions

W ithout addition of cellulase W ith addition of cellulase
A.oryzae i i A.oryzae b -
| ool intermedia delemar A intermedia delemar

Ethanol yield

003001 005x005 005001 006000 009002 007x002
(g/ g substrate)

Ethanol yield
(percentage of 10.14+0.45 16.84+154 1641044 18.03+0.11 29.284#0.76 24.78+0.58
theoretical yield)




GdwlEas

Submerged fungal cultivation increased BSG’s protein content by up to
40%and reduced solid weights up to 47%.

Higher process output by medium supplementation

medium supplementation resulted in similar concentration of
recovered solids (~24 g/ L) and protein content (~31%) from the
cultivation with three investigated fungal strains

The addition of cellulase cocktail reduced the concentration of
recovered solids by 24 to 32%, and it was more favorable for ethanol
production.
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