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Fungicandegradematerialsand changethem thanksto their strongenzymes

Someexamples

Fungalactivity on hydrocarbonamixture
after oneweek
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TheFungalcollectionof the
Universityof Paviamaintainsfungi
degrading different kind of
substrata andrecalcitrantmaterial
suchas

hydrocarbons

plastics

rubber,

lignine,

cellulose
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Some fungi obur
collectionattack plastics
andtire rubber
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Some fungi obur collectionattack hydrocarbons

The originalhydrocarbon
mixture

hydrocarbomixture after 4
days of treatment with fungi
and bacteria

hydrocarbomixture afterl
week oftreatment with fungi
and bacteria



Selectinghe fungalactivitiesfor
degradingandtrasformingwaste
In usefulmaterialor growingon
In Situresourses

Theyincrediblylike

- Foodwaste

- Waste fromcultivation

- Urine

- Paperplasticand hydrocarbons

Theycangrowonregolite




Thecollectionof fungi for spaceof the Rebugroject.
Avery limitetd and speciaktollection

Selectiomphase

Guidelinedo selectthe right fungi

-no pathogendor plantsandhumans

- No production ofairbornepropagulesandspores

-the colonymustgrow on the substratumin very stikyway

-they must befew and easy to béandledby thecrew

-they mustmaintainthier biologicalcharacteristiao stay inspacehambientandwithstandradiationand
microgravity




Theselectedfungi for REBUSroject

10 selectecspecies

Morphodimentionalidentification

DECco @urser

|solatedfrom plants,

soil, cookedand row
food

Molecularidentification

Theyare longterm maintainedin:
A freezer -80 gradi
A lyophilized

A In water
A Insoil




What we did with the selectedfungi

RN

Degradatiorof spacewaste Use thespacewastefor

| o cultivatingedible mushrooms
Reductionandtransformingin soil

conditionerfor plant production /

biorigeneration



Fortesting Degradationof spaceorganicwaste we used
SOW (Spac@®rganicWastesimulantof ISS,producedby researchUnit of ENEAREBUS)
Wasteestimation

(1 month, 3 crew members, total 8.4g.
ThalesAleniapers.comm)

Stiky
Terriblysmelly
SOWrcomposedy wasteof g o
food , plant cultivationremains j Veyrichin fat
Paper

Basedon the ISSrewdiet



Growth test on SOW andelection

The beststrains growingon SOW



Chaetomium globosum Kunze

Thecollectionfor REBU$roject
pourposes

Dichotomopilus reflexus Skolko &

Byssochlamys nivea Westling

Humicola fiscoatra Traaen

Bjerkandera adusta Will & P. Carso.

Ganoderma lucidum Curtis P. Carso

Pleurotus ostreatus P. Kumm

Schizophyllum commune Fr

Monascus purpureus Went

Torulasporadelbrueckii Lindner
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Lookingfor a goodfungal consortiumby dual culturestest

C3F16




Comparingdegradationaction of different consortia on SpacedrganicWaste (SOW)

SOW dryweight
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Choosinghe minimumconsortium
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The minimumconsortiumgrowingon SOWafter 20 daysat 20°C
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Thebad smellof the SpaceOrganicWastecompletelydisappeared



SpaceOrganicWasteafter fungal degradationand lyophilization
e ——

Isthis a possiblefertilizer for plant cultivation?

Isthis a newmaterial?
Isolatingk &
ScreeningadiationsX ® ¢
BeingeatenagairX X

Isthis a possiblegoodfood for breedingdeliciousinsect®



Somestrainslike URINE
uchasMonascuspurpureus :
or Schizophylluntommune .

25% 50% 75% 90% H20 SAB
Trattati e controlli
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Canwe usespaceorganicwasteto
cultivate edible mushroomsin space?

Es.Pleurotusnutrition values(per 100 g oproduct)

Calories 25 Kcal
Proteins 3,5 ¢
Carbohydrates4.5 g
Fats 0,3 ¢




Choosinga goodwaste for growing Pleurotusostreatus

Potato waste?
Or

Carrot waste?




100% pagia

40




II' No mushroomswith potatoes .

Il Goodproduction with carrots

Best production with 25%
of carrotwaste i




Mean Heightof the mushrooms

Mean Diameterof the cap



