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Abstract

The attack of fungus on indigenous Ghanaian taheatther and leather products lessen their surfaedtigs

and socio-economic values. The paper describesdbady that can be adopted to control the developroé

mould that affect the value of leather and leapiteducts as a result of fungus attack.. Experimemt® carried
out using material/technical means to determinepbssibility of restraining the negative impact fahgus

attack associated with indigenous tanned leatfidrs.material/technical means refer to the use ndisg tool,

to sand off excess flesh on the flesh side of kratihen also washing over leather with lime juloearding bee
wax into leather and again rubbing over leathehwiin layer of spray lacquer to protect it fromistore. The
experiments proved that the presence of excesk #ed fatty substances left after tanning are ttmagry

causes for development of mould on leather andHed leather products. The technology so devisedelbto

the production of leathers that can resist theceffiéfungus attack.
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1. Introduction

Fungus attack on leather has over the years beesja setback on the development of the indigeneather
industries in Ghana, in the case of processeddeatiind finished leather products. Leather has deéned
severally, Newman, (1973), Taylor, Lee, Bumanlag,00k; Brown (2009), (Leather, 2007),
as animal skin that has been chemically modifiedptoduce a strong, flexible material that resistsay.
Thomson(2006), have also avowed that, leather is a ghe&trial with the area of each piece ranging frenst

of square centimeters to six, seven or more squatees depending on the animal from which it wasioked.

In making leather a raw, putrescible animal skindaverted into a dry, non-putrescible materiahwite handle
and degree of flexibility required for its specind use. The skin of any vertebrate animal camaée into
leather, and the one common characteristic of tis&ses is that they are primarily composed of thetgin
collagen, Haines2006).Leather has been used to produce varietyaafygts to meet human needs beginning
from the prehistoric period to date and this isstttd to byrhomson(2006), that, The hides and skins of animals
killed for food appear to have been used for ctahishelter and other purposes long before theugwal of
modern man.

As a result of the negative effect of moulds ortHeg many connoisseurs of indigenous leather mtsduave
had diminishing taste, and future development efitidustry is highly threatened, as local custoroéisather
and leather products have turned to appreciate rieppahrome tanned leathers. There are reportednicss
where leather items meant for export had to beametlito producers because of the white substarvetefice
of fungus attack) found all over the finished protdu The biggest problem with moulds in leatheegslained
in Emigratenz.org. (2011), is caused by a changeolour - staining. Often they stain the leatherright
colours, and leave spots and grain marks thatmake finished leather look inferior. This causesdgrading
of the finished product, and can cost a lot of nyor@anadian Conservation Institute Notes (1993) atates
that Leather objects are particularly susceptilbentould growth, which can disfigure, stain, and kesa
them.Once moulds are inside the leather, simplaritey the surface will not solve the problem, sitice
moulds will grow right out again. Besides, it camgtimes consume some important additives useeaitier
making, such as fat liquors, tannins and so on.

2. Principal groundsfor growth of mouldson leather

The presence of excess flesh and fatty substaeftesftier tanning are the principal grounds forvgito of mould
associated with the indigenous tanned leather ptedihe presence of moisture or high percentageimidity
make leather susceptible to fungus attack, thisoborated by (Kristara), as cited in (info ba2@11) that,
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leather is not impervious to mould or mildew growftny surface located in a humid and dark place lvan
prone to mould or mildew growth, this is corrobedhtby Canadian Conservation Institute Notes (199,

“The food source in this case is the leather. Higlative humidity (RH) between 65% and 100% (icemplete

saturation with water) provides environmental ctiods that encourage mould growth. Warm temperatarel

poor air circulation, although less important fastalso speed up mould growth”. Boahin et al. (30i&ve

stated that “After critically examining some indigris tanned leather products under a microscopgast

detected that there were thin films of flesh laft the grained side of the leather,,,,,,,,,, Thesgirbto decay
when they come into contact with moisture or whea pgercentage of humidity is high”. This then regdithe

development of appropriate technology and discoeérsubstances that are effective in solving thabfam of

mould or mildew on indigenous tanned leather.

3. The subsidiary ground for growth of moulds on leather

The excess tannins left after tanning and the fiseganic substances, such as food residue andal@géased
adhesives used by indigenous leatherworkers ipthéuction of leather goods also contribute to fumgttack
on finished items. A careful understanding of tharacter of mould is essential for the craftsmadeweelop the
mechanism for its control. Scientists have sevwermddifined moulds; (Wikipedia 2009efine it to include all
species of microscopic fungi that grow in the foofnmulticellular filaments, callechyphae (Mold (fungi)
2007),described Mould or mildew to refers to fuzzy, cobwi&e growth produced on organic matter by several
types of fungi. Mould and mildew are commonly used interchangeaalhough mould is often applied to
black, blue, green, and red fungal growths, andiemil to whitish growths. In the case of leather, ¢thexmon
evidence of fungus attack has been the appearandae ovhitish growth (mildew). Scientifically milde
(“Mildew” 2007), is describedas conspicuous mass of threadlike hyphae (mycelimd) fruiting structures
produced by various fungi. It is an acceptable faat mildew grows on cloth, fibres, leather goods, atah{s,
using these substances as food for growth and daption. When moulds are allowed to develop orhierafor

a long period of time they cause unpleasant staidsthese are revealed after the moulds have bipeq wff. It
has further been explained that moulds thrive g@neat many organic substances and, provided wificigunt
moisture, they rapidly disintegrate wood, paped &nits. The enzymes penetrate well behind tha afethe
visible growths to damage the products; in the addeather, the penetration is minimal, once tegther had
been properly tanned.

In extreme cases leathers that have been keptitighbist conditions might be affected by Blackdmamould,
Aspergillus niger,according to “Mold (fungi)”(2007) it is one of the most familiar molds, it begins as
microscopic, airborne spore that germinates onambnwith the moist surface of nonliving organic teat It
spreads rapidly, forming the mycelium (fungal bqdylich is made up of a fine network of filamerttgghae).
The mycelium produces other clusters of root-ligphae, called rhizoids, which penetrate the orgaraterial,
secreting enzymes and absorbing water and thetddjssigars and starches. The reproductive natutkeof
fungi which create the moulds is another sourcearfcern for leatherworkers. These are reproductelts
known as spores; they are capable of developimgantew individual without fusing with another reguctive
cell. It is known that spores are agents of nonakexreproduction; spores are produced by bacterifungi.
“Fungus” (2007), fungal spores serve a functionilsinto that of seeds in plants; they germinate @rwlv into
new individuals under suitable conditions of maisiiemperature, and food availability. Leatheaasrganic
matter is generally susceptible to the attack ofild& however, the rate at which this occurs ongeous
tanned leathers as compared to chrome tanned fgsatlieen exposed to moisture is very high. Thisasitun
does not augur well for the promotion of indigendasned leathers and leather goods in the prewailin
competitive market era. The following illustratio(Rlates 1, 2 and 3) are samples of leather astitlat have
developed moulds
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Plate 3. Mouldy leather article, ‘Traditional Slipper’

Moulds feed on indigenous tanned leather, and fleeteis seen after it has been cleaned off witerarhis
assertion is observed in the illustrations belolatép3 and 4)Areas occupied by moulds are eaten up leaving
patchy spots in their places. These occurrencefudter confirmed by Wanda and Betty, (2006t as the
molds grow, they cause considerable damage. Theepldur fabrics; and sometimes they eat into thatih the
fabrics rot and fall to pieces. They also discddather and paper.

Plate 4 and 5. After Effect of moulds on the Table Mart (Plate 4) anduask (Plate 5)
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Plate 4. Effect of moulds on the traditional slipper aftdﬁaming

4. Materialsand Methods

The following experiments are meant to explore rseansolving these problems. Indigenous tannedézat
taken through a post tanning process after it ess) ldelivered from the local tannery, prior toutage in
processing leather articles.

4.1 Experiment one

The fleshy side of three indigenous (vegetablenednleather was sanded by using coarse sanding pape
wrapped around a piece of wooden block. The indigertanned leathers were then soaked in wateraded |
washed to get rid of the excess flesh and tannins.

The washed tanned leathers were dried on strebad@ds, making sure that the wet leather was tatrtbtched
out with the aid of three inches nails and allowedry in a shady area avoiding the effect of disemshine.

A smooth rounded bottle was used to burnish thinggigle of the dried leather after which an abmagaper
was used to create fluffiness on the flesh sidealBi the leather was hanged in a cool humid roomthirty
days to observe the effect of such condition on it.

4.2 Experiment two

Three sheets of leathers delivered from the indigsrtannery were sanded to remove the excessdiesfatty
substances left after tanning. They were soakedeian water for thirty minutes, after which theyrevéautly
stretched over stretcher boards until they driagiriy was done under room temperature.

When they completely dried, bee wax was boardetherflesh side of the leathers. In order to achizsoft
sheen on the grainy side, the waxed leathers wemgidhed with a smooth rounded surface bottle. &hgs
helped to make them the suppler.

4.3 Experiment three

Following after the process in experiment one, ia thyer of Spray Lacquer was sprayed over thengrai
surfaces of three sheets of vegetable tanned tsathenake them impervious to water. The seconttegted
leather was kept in a damp humid room for thirtysdto observe the effect such condition will hawato

5. Results and Discussion
Keenan, (2006) has stated that one of the bedegiea to deal with mildew is to prevent it in thest place.
Such effort would prevent any to the aftermath tiggaeffect which can reduce the value of the nialkter

5.1 Experiment one

The secondary treated indigenous tanned leathechwiere kept in a damp room did not develop moaltisr

the thirty days period. This was as a result efttiorough activities of sanding, soaking and waghi Sanding
off the fleshy sides helped remove the remainieghy and fatty substances left after tanning, theree no
organic substances for fungi to live on and by smgl the surface quality remained unblemished.ingryhe

leather under shade, coupled with the vigorousviégtof burnishing with the smooth bottle softentdte

compressed fibers into soft, glossy grained andstag resistant leathers.
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5.2 Experiment two

The indigenous tanned leather was given a seconsament. Sanding removed the fatty substancgdlesh
left after tanning which absorbed moisture and midleasier for fungus attack. Soaking and washirglenit
possible for excess tannins to be washed off afidf@oeasy stretching. The application of bee wazaled off
the pores. Burnishing of the grain side of theHeawas done with a smooth bottle. This enabled#gwax to
penetrate the fibers and pores from beneath. Bgsitleaused the natural oils of the leather teagrout
producing a soft sheen, making it more compactianervious to moisture. After observing it for tlyidays it
was realized that the surface quality remainedsiniiginal state as fungi attack was impaired.

5.3 Experiment 3

A thin layer of Spray lacquer was sprayed overdhdace; the liquid penetrated the fibres of tretHers and
this helped to seal off the surface and remnarggpdhus making the grain side of the leather watsstant and
useful for the production of such articles as tahbgs, floor mat and coasters. The leather diddewtlop any
moulds after it had been kept in a dampish roontHoty days. Leathers treated in this manner diodevelop
moulds that cause stains on leathers.

4. Conclusion

Techniques for controlling the development of magudth leather have been discovered through thiaurese
These technigques were each tested and found ugedisl,achieving the objective for the researchevetere
research have made available certain chemical$h#atto control the growth of moulds on leatherthese are
expensive and not easily available to local Ghanbgatherworkers therefore the availability of teclogy for

producing leathers that could resist fungus atteiippromote the indigenous leather industry.

It is recommended for craftsmen to take advantddgkeoresearch findings to pay more attention tofteshing

and washing processes in tanning for productiormadlity leathers. Howbeit the secondary preparatbn
leather provides another line of production and legnpent avenue in the local leather industry. Theupes

used to demonstrate fungus attack on leather arefféct on the surface their surface value cleadjcate the
need for further research to control fungus at@meHiinished leather products. The pictures useithénresearch
clearly demonstrate the importance of pursuingherrtesearch to control and restore the surfaceevaf leather
products that have come under fungus attack.
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