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Bacterial cellulose

.Kombucha brewing




Comparison of the average values for

i bacterial and plant cellulose properties
— (Wang, et al., 2019)

Properties Bacterial cellulose Plant cellulose
Tensile strength, MPa 20-300 25-200
Water holding >95 25-35
capacity, %

Crystallinity, % 74-96 40-85
Purity, % >99 <80
Degree of 14000-16000 300-10000
polymerization

Porosity, % >835 <75
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R Cellulose-producing bacteria and structure of

- the obtained cellulose (Wang et al., 2019)
Bacterial genus Structure of cellulose
Acetobacter/ Komagataeibacter Fibril structure/ Ribbon structure
Achromabacter Ribbon structure
Agrobacterium Fibril structure
Aerobacter Fibril structure
Alcaligenes Fibril structure
Pseudomonas Amorphous
Rhizobium Fibril structure

Sarcina Not defined




Kombuchaos -basddpallicle asa three-dimensional hub for
microbial community-member cells and raw material for fermented food and

consumer goods fabrication.
Background image credits: ESA. Kozyrovska et al. 2021. To other planets with upgraded millennial kombucha in rhythms
of sustainability and health support. Frontiers in Astronomy and Space Sciences. Review.
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KombY-08 10.0kV 11.1Tmm x7.00k SE(M)



KombX-13 10.0kV 11.3mm x8.00k SE(M)
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KombX-07 10.0kV 11.3mm x20.0k SE(M)



KombX-05 10.0kV 11.3mm x40.0k SE(M)









,sn‘m I Clothes in space - demonstration and testing
— In analog environment
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Student projects with kombucha during analog
lunar missions - 1 week isolation







I Optimisation of 3D printing from lunar regolith
= and cellulose.

(A) KMC with lunar regolith simulant,
(B) KMC with pure cellulose

Planetary and Space Science 99 (2014) 70-83

Contents lists available at ScienceDirect

Planetary and Space Science

journal homepage: www.elsevier.com/locate/pss

Determining the geotechnical properties of planetary regolith using @Cmm,k
Low Velocity Penetrometers

K. Seweryn **, K, Skocki®, M. Banaszkiewicz?, J. Grygorczuk %, M. Kolano b T. Kucifiski?,
J. Mazurek ®, M. Morawski?, A. Biatek?, H. Rickman®, R. Wawrzaszek *

 Space Research Centre of the Polish Academy of Sciences, 18a Bartycka street, 00-716 Warsaw, Poland
Y AGH University of Science and Technology, Faculty of Mining and Geoengineering, 30 Mickiewicza Avenue, 30-059 Krakow, Poland







e A I [ T ‘ L Oy ECE R L T L ELC
il ‘”'"”‘““I””““'I“gj”‘l'g]g'l" P QIR

216 ' 27 ' 2

21 2223 " 24

)L LA Crey EEnLn
23 214 | 215 | 26 | 207\ 2ig

3 -6 mm 10% garden soll



Cress growth on the kombucha -derived media.

Samples grown on different media

70
i
60
|"' =i bt it 1
40 ‘l i g

I
3 0 [ b i
i il
20 .l_

Size [mm]/number of plants

lﬁ-iﬁ- M N f m el

Soil Basalt 6-30mm 10% 3-6mm 10% 1-3mm 10% 5 min 1-3mm 5% 5min 1-3mm 10% 3 min 0,5-1mm 10%

Medium root length M Medium stem length ™ Medium flower width M Medium flower height ™ Number of plants
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