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ABSTRACT
The ongoing research carried out in the Mashtots Research lnstitute of Ancient Manuscripts - Matenadaran. aims at preserving and
protecting tl'te manuscript depository and library fund according to the recipes of the nontoxic biocides recommended in medieval
manuscripts of the Matenadaran archives.
Fungicide effect of the extracts of herbs available in Armenia was assessed by the growth of micromycetes. isolated from the
polluted books ofthe Matenadaran archives. Experimental results were positive -the growth ofcertain species ofthe biodeteriorating
fungi was completely inhibited.
Specifically we have examined the fungicidal influence of the water solutions of essential oils obtained from Tanacetum
argtrophyllum (C. Koch) Tzvel. and Thymus kotschyarzs Boiss. et Hohen. This choice was dictated by their higher activity, which
was experitnentally proven. Reducing the fungal growth these extracts has a positive effect on the paper shelf-life and what is most
important - thev are nontoxic.
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INTRODUCTION
It is known that libraries and archives are in real danger of gradual destruction or sudden loss of the collection. Many
coileotions gradually become more vulnerable, prone to infections, aging and decay. The purpose ofeach conservation
ancl ploper restoretion is to provide the durability of'the object and its suitability for using with minimum changes of
physi cal characteristics.

Generally library materials are susceptible to bacterial and fi:ngal attack due to air in accommodations contaminated by
spol'es active in the envilonment or to introduction of new items int'ected by biodeteriorating fungi [5]. As a result of
mycological analysis of the air in the exhibition halls, Department of Conservation and Restorarion, reading room, and
the laboratory o1'the Institute of Ancient Manuscripts (Matenadaran), where the books and manuscripts attacked by
ciodeteriorating lungi are taken for disinfection treatment (2008-2An) 45 species of fungi belonging to the class
Hyphom),cetes (30 of them belong to families Moniliaceae, l3 - to Dematiaceae,2 - to Tuberculariaceae), were
isolated and identified during the research.
The verification of the air contamination showed that diaspores of the species belonging to the genera Aspergillus,
I'e,nicillium, Cladosporium, and Alternariawere identified with higher frequency.
A signilicant number of detected fungi are polentially pathogenic species. The dramatic increase of the frequency oi
micromycetes diaspores in the air of book depositories points to the need for urgent action on elimination of the
inf-ection soul'ces.

The most important direction

in the field of

research

of the Department of

Conservation and Restoration of

Matenadaran is the effort to find natural biocide products [1].

The purpose of this work is identification of the most effective nontoxic biocide recipes recommended in medieval
manuscripts housed in the Matenadaran.

As evidenced by the data recorded in Armenian manuscripts, there is a large number of higher plants with antibiotic and
fungicide properties [ 1 0].
Such plants are Tanacetum argtrophyllun (C. Koch) Tzvel., Thymus kotsckyanus Boiss. et Hohen., Achillea nobillis
L.and
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Extraction of natural fungicides from the plants growing in Armenia
library and archival marerials avoiding any existing chemical means.
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will

enable us to control the biodeteriorations

of

seen from Fig. I , the use of the solution of biocide obtained from Thymus kotsclryanus in concentration 1 :4 slows down
the growth of various species of biodeteriorating fungi isolated from old printed books anC manuscripts. Especially
sensitive to the biocide resulted Aspergillus versicolor, Botryoderma lateritium, Cladosporium herbarumo Geotrichum
candidum and Sporotrichum epigaeunt var. tetestre.
During the first five days no growth of the mycelium of A. versicolor was noticed. There was a slight growth since the
7'h day, which stopped on the l5s day of observation. The control also didn't display any active growth of mycelium.
The coiony reached only 0.5-lcm in size owing to the influence ofthe vapour of T. kotsclryanzs solution. There was no
growth of B. lateritium upon treating with water solution of this biocide in concentration 1:4, while the growth of
control was obviously suppressed during the first days due to the influence ofthe biocide vapour. Gradual reduction of
the vapour concentration led to the increase of the colony's diameter since the 7th day and reached 8 cm, after which
the growth continued, though slowly. There was a slow growth of G. candidun mycelium on the agar cubes, which
stopped since the 7-10th day. In the control group the cfuny reached 2-3 cm, but its growth also stopped since the 7lOth day.
Fig. .l Influence ofthe biocides T. kotschyanus and T. argtrophyllzz on various biodeteriorating fi.rngi
degrading old printed books and manuscripts
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MATERIALS AND METHODS
In the present work, we investigated the fungicidal activity of extracts from Tanacetum argtrophyllum
and, Thymus
kotsclryanus, which was estimated testing the growth of biodeteriorating fungi, previously
isdiated irom contaminated

manuscripts, old printed books and archival documents of the same Matenadaran archive.
T' argtroplryllum, which is most investigated chemically, is widespread in Armenia. This plant
is used in the empiric
medicine for heating kidney, bladder, and gynaecological diseases; it has also vermifuge, cholagogic
and hypoazotemic
effect [9]. Pests do not damage the plant, since it contains active compounds that act is-repeilJrt
against insects.In the
phases of budding and flowering the aboveground part of the plant contains
identical sesquiterpeie lactones (tamirin
and tanamirin). Richest in sesquiterpene lactones are the leaves, especially in the flowering
siage of the plant, and
secondarily the flowers and buds. The plant also contains flavonoids, saponins and tannini.
Th-e essential oil from
anthodia of T. arSYoPhyllun (oleum Tanaceti aethereu4r) is of light yellow colour, is
fragrant and contains camphor,
borneol, guaiazulene, a-thujone (l-thujone), B-thujone
1d-izothu;on), iamphene, pinene, flivonoids, phenol carboxylic
aci ds, tannins, carotenoids, terpenoids, steroi ds, carbohydrates

Thymus kotschyanus containi.S flavonoids, tannins, caroteneso and ascorbic acidis also
widely distributed in the
A yellow tansparent essential oil (Oleum Thymi aethereum) extracted from the aerial parts of
Tlrymus kotsclryanus (before flowering), contains as main components thymol,
corvacrol and other substances [9].

Armenian regions.

Fig.

L
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Fig. 2, Thymus kotschyanus

We have examined the air from various sites of the Matenadaran's book depository and old printed
books. paper

samples obtained from such books infected by biodeteriorating fungi were used to produce
controlled infections.
Mycological analysis of 1 m3 of air was conducted by means of a multiple re-sedimentation method (exposure
30 min.).

To-produce and identify the pure cultures of biodeteriorating fungi Petri dishes with the propagules
of micromycetes
sedimented on the nutrient medium (yeast agar, Czapek agar), were incubated at 26-28"C
uitil the appearance of
rudiments of the colonies, which were then sieved out on dooiposts in test tubes
[3].
The inoculums of micromycetes from infected manuscripts and books in the nutrient medium
were carried out by direct
screening with the help of needles, staining, as well as by transfer of the paper particles
easily separated from the
affected material.
The identification of isolated fungi was conducted on the basis of morphologicai and cultural
characteristics in terms of
keys.and monographs by M,A. Litvinov (1967); N.M. Pidoplictrtco
V.I.
(tg7l),L.N. yegorova
Bilay
ltezZ;,
l:l.u*t
(1986), V.l. Biiay, E.Z. Koval (1989), G.M. Mueller (2004) and others.
The identification work was carried out at the Department of Botany and Mycology
of the yerevan State university.
Biocide experiments were performed on the species of such biooeteiioratiig fungi isolated from
the infected
manuscripts as Aspergillus versicolor (Vill.)Tirab., Alternaria terzis Nees, Botryoderma
lateritium papendor & H.p.
Upadhyay, Cladosporium helbmum (Pers.) Link, Qssvvishum candidum Link, penicillium kojigenum
G.Sm.,
Sporotrichum epigaeum var. terrestre Dasz., Stemphylium yerruculosum (Zimm.) saic..
I : I cm plugs of agar, cut from fresh cultures of the specific biodeteriorating
fungi were placed in a petri dish containing
a yeast agar treated with I ml of biocide solutions of Tanacetum argtrophyllum and Thymus kotschyanus ii
concentration 1:4 and 1:5 respectively. The control group consisted of i:l em plugs of
agai infected by specific
biodeteriorating fungi, which were placed into the same Petri dish without any preliminary biocide
treatment. The effect
of the vapours evolved from the biocide solution on the fungal growth in the conhol group *u, determined
by the
qrowth of micromycetes. For comparison, experiments were also conducted with the combined chemical substance
Dettol (Benzalkonium chloride).

RXSULTS AND/DISCUSSIoN
The fungicidal activity

of the extracts of the above mentioned plants was estimated based on the growth of
micromycetes - biodeteriorating fungi isolated irom polluted booki of the Matenadaran
archives. The results of
experiments, which have been carried out with certain species of biodeteriorating fungi had positive
a
effect. As can be
17
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