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Biodeterioration

Biodeterioration of art monuments IS defined as a
natural phenomena where microorganism in his

life circle iIs deteriorating
various organic substances

as well as natural resins
or cellulose fibres.



Biodeterioration products

released from variouskind of
filamentous fungias -

hydrolytic.and cellulolythic enzymes
and organic acids

accelerates further hydrolysis of cellulose fibres

from paper or canvas ground



FUngal growtn conaitions

PH trom 5 to /
nign relative numiaityol to Y0 &
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gnificantly promotes this proce

This phenomena anione Side represents a life circle
of various microgrganisms present on art
monumer

but on the other sigé could represent a serious

problem for a restorer



Bliodeterioration: of pastel ground
iviechanism:

HUNgANTTTECUONNSIGEVEI0OPING OINNEPIGIMENE COVETET
POrOUS pPainied SUrace

1'ne main SOUrces

-

gliue and someorganic waste
from various fixatives

The main promotors

50% relative humidity
temperature from 20to 30°C
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Aspergillus niger, stereo microscope magnification 12 x



Mechanism of fingal infection on pastel surface



Consequences

Secretion of "CATCyCle organiC acids, mostly Citrie,
oxalic, malic of fumaric acids could react with pastel
pigment transterring:it to its salts decolourising

Secretion of lypolytie, hydrolytic and cellulolytic
enzymes

The influence of secreted organic acids on the paper
fibres often results as a brownish circles and spots
of carbonised cellulose fibres.



Stereo microscope, magnification 25 x



Prevention

SOMe pigments: Dasecd eN:copper; .
Salls usually' D1ocK local Infection, Wi
tne otner pigments piays a neutral.roie

tlltﬂ

Dry atmosphere and air circulation in exnipition halls
Inhibits the growthiofifungal micelle as the natural

protector
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Filamentous fungi hyphae on pastel surface
Scan electron microscope magnificarion 150 x
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Aspergillus niger hypae on canvas fibers
Optical microscope magnification 100x




Filamentous fungi spores on pastel surface
Scan electron microscope magnificarion 1000 x




Portrait of Miss Lunal ek, samp



Restauration and prerestauration

Drying: ofithe whole painted surface aswell'asthe anc
ItS ground 1N the dry chamber

Mechanicalcleaningof fungal myceliafrom the
painted surface

Sterilisation of whole picture using gaseous
formaldehyde for denaturation

of fungal myceliaand spores



H.Froschel : fungal infectet pastel After restoration
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Biodeterioration of oil'ground

Mechanism

Fungal infection of flaxen canvasbasesstart from the
pbackgroundof oill' picture It Is mnfluenced by micro
condenseof water that a resuls as a microtransportof
waterfrom outletwalls towardsinnerexhibitionwalls.

Promotors

With Increasedspring or autumn humidity and the
temperaturesrom 20 to 30°C fungal infection of lime
canvasimpregnationin the back side of the olil picture

starts



Biodeterioration of oil'ground

ACATter:  consuming  the  available — organic
compaounads from: the surface off lime: areas
fungal growthiis penetrating nto' a lime-chalk
ground where fungal hyphae are growing from
the backsidetowards the surface

A The increasingof the amount of fungal biomass
and the activity of Its metabolic products,
enzymesand organic acids, results in stretching
of the painted surface



Mechanism of dngal infection offlaxen canvas
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Aspergillus niger, stereo microscope magnification 12 x




Filamentous fungi and canvas fibers
Scan electron microscope magnificarion 150000 X



Consequences

After. consumingthe available organic compounds

from the surface of lime areas fungal growth IS

penetrating nto. a lime-chalk ground where

fungal hyphaeare growing from the backside
towards the surface

A part of the growth of fungal mycelia usually
stops when organic compounds from lime are
exhausted,but a part of infection that represents
cellulosedegradablefungi is still'in progress



Consequences

Secretionof lypolytic,
hydrolytic- and cellulolytic enzymes

Under the attack ofi  fungal xylanases and

organic acids cellulosefibres start crumbling

and the whole parts of the"canvasbackground
finally disappeared

The rest of painted surface and chalk-lime
ground rest without a support so it breaks at
first mechanicalstroke and holesin the

pictures finally appear



