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Dogu Kayini (Fagtis orientalis LIPSKY i’nin mikrobik ¢iirimeye karsl
dayaniklili§i Gzerine buharlamanin etkisi, farkli strelerle (21, 42 ve 64 saat)
80°C’de buharlandiktan sonra, buharlanmamis kontrol érnekleri ile birlikte,
istanbul’da bir istifte 7 ay sire ile depolanan kerestelerde incelenmistir.

64 saat buharlama ile yogunlukta %3.7, sok direncinde % 25 azalma
meydana gelmistir. Depolama sirasinda olusan ¢lrume 64 saat buharlanmis
kereste yogunlugunda % 11.6, sok direncinde % 94.2 azalmaya, buna karsi-
lik ayni siire buharlanmadan depolanmis kereste yogunlugunda % 7.8, sok
direncinde % 57 azalmaya neden olmustur. 21 ve 42 saat slreyle buharlan-
mis kerestelerden alinan sonuclarin da, bu sonuclara uyum gdésterdigi tespit
edilmistir.

1. GIiRis

Buharlama, uzun zamandan beri endistride uygulanan 6nemli bir teknik islemdir. Buharla-
ma genellikle odunu yumusatmak, sterilize etmek, odunda plastik form degisikligi yapmak, renk
yeknesakligi saglamak, odunun ¢alismaya egilimini azaltmak ve kimyasal maddelerle emprenye
edilebilme kabiliyetini artirmak gibi amaglarla yapilmaktadir (LIESE 1950: KUBLER 1966;
KOLLMANN /COTE 1968; KANTAY 1990).

1) i.0. Orman Fakiltesi Orman Endiistri Mihendisligi Bolimi

Yayin Komisyonuna Sunuldugu Tarih: 26.12.1995
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Uzun sireli veya yuksek sicakliklarda yapilan buharlama isleminin, odun bilesimindeki
maddelerde kayiplara neden oldugu bilinmektedir. Hidroliz sonucu selilloz ve hemiseltlozlarda
kayiplar meydana gelmekte, asetik asit ve formik asit olusmakta ve odunun pH’si artmaktadir.
Odunun yogunlugunda ve gesitli direnc 6zelliklerinde, 6zellikle sok direncinde, azalma meydana
gelmektedir.

KUBLER (1966)’in referans verdigi kaynaklara gére laboratuvar denemeleri, buharlanmis
kayinin buharlanmamis kayina nazaran Serpula lacrymans FR.’a karsi daha az direncli oldugunu,
Trametcs versicolor (L.) PILAT a karsi ise dayanikliliginda bir fark olmadigini géstermistir.

Buharlama isleminin, Abies balsamca (L.) MILL ve Fraxinus angustifolia VAHL gibi daya-
niksiz agac tird odunlarinda Basidiomycetes sinifi mantarlari tarafindan c¢iritilme egilimlerini
artirdigr tespit edilmistir (SABADOSSARIC 1960; ETHERIDGE 1962). Buharlamanin kif ve
mavi renk mantarlarinin tasallutuna karsi da odunun dayanikligini azalttigi veya etkisiz oldugu
belirlenmistir (SCHEFFER ve LINDGRE 1936; ROGISTER 1955; JURASEK 1963; SEEHANN
1965).

Bu calisma, acikta clrlimeye birakma ydntemini kullanarak buharlanmis Do§u Kayini odu-
nunun, buharlanmamis oduna kiyasla, mantar gelismesine ve cirimeye karsi daha az dayanikli
oldugunu dogrulamaktadir.

2. METOT

Denemede kullanilan 26 adet 6rnek 2-3 cm kalinlik, 10-20 cm genislik ve 80 cm uzunlukta
olup Duzce (Bolu)’de yetismis Kayin (Fagus orientalis LIPSKY) tomruklarindan bigilerek hazir-
lanmistir. Buharlama islemi, 20 m3 kapasiteye sahip ticari bir buharlama firininda sicakhg: 80°C
olan tam doygun haldeki su buhari ile yapilmistir. Tek bir istif halinde yapilan depolama islemine
istanbul’un 15 km kuzeyindeki Bah¢ekdy’de 16 Subat 1993 tarihinde baslanmistir. Kereste taba-
kalari birbirinden 6 mm kalinhginda lif levha ¢italari kullanilarak ayrilmistir. Farkli strede buhar-
lama islemi gormus érnekler istif icinde rastlantisal olarak dagitilmistir. Mantar gelismesini tesvik
icin, istif gdlgeli ve rutubetli bir yerde yapilmis ve dsti értilmemistir. En alttaki kereste tabakasi
yaklasik 5 cm kalinliginda ¢italar kullanilarak topraktan ayrilmistir.

Orneklerin mantar gelismesine karsi gosterdikleri direng (mantar misellerinin ve Ureme or-
ganlarinin kereste alt degerlendirilmesi, asagida gorilen gorsel derecelendirme metoduna gore
yapilmistir:

Mantarlar Tarafindan

Derece Kaplanmis Yiuzey (%)
10 0
9 0-5
7 5- 15
4 15-45
0 45°den fazla

Kerestelerde bulunan mantar ve diger organizmalarin teshisi yapiimamistir. Uzerinde mantar
gelisen kerestelerde, Basidiomycetes sinifi mantarlarina ait miseller ve kif mantarlari ile diger
mantarlarin sporoforlari géralmaustr.

Sok direnci TS 2477’ye gore 2x2x30 cm buyikligundeki prizmatik 6rneklerde (dayanak
acikhgr 24 cm), 10 kpm ’lik sarka¢h cekic kullanilarak dl¢ulmustir.

Yogunluk degerleri % 11-12 rutubetteki (hava kurusu) 6rneklerde tespit edilmistir.
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3. BULGULAR

Elde edilen sonuclar Tablo 1’de verilmistir. Tablo incelenecek olursa, buharlanmadan depo-
lanmis 6rneklerin ¢urime sonucu olarak yogunluklarinda % 7.8, sok direnglerinde % 57 dusus ol-
dugu gorulecektir. Buna karsilik 64 saat siire ile buharlanan érneklerin yogunluklarinda buharla-
ma + depolama sonucu % 15.4 oraninda bir azalma (Buharlama kaybi % 3.7, depolama kaybi %
11.6 olup, depolama kaybi hesabinda buharlamadan sonraki de§er baz alinmistir) oldugu anlasil-
maktadir. Ayni érneklerde, yine buharlama + depolama sonucu sok direncinde % 95.6 disus (Bu-
harlama kaybi1 % 25, depolama kayb1 % 94.2) meydana gelmistir. Tablo 1’de 21 ve 42 saat buhar-
lanmis 6rnekler icin de buharlama + depolama sonuglan verilmistir. Yogunluk icin, sirasiyla, %
10.4 ve % 12.2, sok direnci icin % 74.5 ve % 86.6’hk azalma tespit edilmistir.

64 saat buharlanmis 6rneklerden elde edilen sonuglar, buharlamamn hem sok direncinde
hem de yogunlukta énemli azalma yapti§ini fakat kayiplann depolama kayiplarindan ¢ok daha az
oldugunu (1/3’0 kadar) gostermistir.

Tablo I: Deneme Sonuglari
Table 1: Results of the Examinations

Mantar Gelisme-

islem Kereste Ornek® Yogunluk® Sok Direnci sine Direng
Treatment Sayisi Sayisi Ortalama = ss  Ortalama * ss Derecesi®
Density® Impact Bending Resistance to
Buharlama Depolama Boards Specimens®  Means + SD Means + SD Fungal Growth
Steaming  Storage No. No. g.cm -3 kpm.cm -2 Grade No.®
Hayir Hayir 0 30
No No 2 30 0.657 + 0.093  0-889%0.178 )
64th Hayir 2 30
64th No 2 30 0.633 + 0087  0-667 £0.110 i
Hayr Evet
No Yes 6 30 0.606 +0.104 0378 *0.146 79
21 saat Evet
21h Yes 5 25 0589 + 0.096 0-227 £0.139 57
42 saat Evet
42h Yes 6 30 0577 +0.413  0-119£0.120 24
64 saat Evet
64 Yes 5 25 0.556 + 0.089 0039 £0.032 11

@

Her gruptaki kerestelerin herbirinden esit sayida test 6rnegi alinmistir.
(1) Within each group equal no. of test specimens were taken from each board.

(2

Yogunluk ve sok direnci degerleri % 11-12 rutubetteki numunelerde olgtlmustir.
Ortalama + Standart Sapma degerleri tum 6rnekler kullanilarak hesaplanmistir.

(2) Density and impacl bending values are based on wood at 11-12 % moisture concent.

Means + SD's are calculated using ali specimens.
3
3

Dereceleme yéntemi icin metot bolimine bakiniz. Dederler kerestelerin ortalamasini gésterir.

For details of the grading method see text. Values are averages of the boards.
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Ote yandan mantar gelismesine kargi dayaniklilik sinifi igin yapilan gorsel derecelendirme-
den elde edilen sonuclarin, yogunluk ve sok direnci dlcimlerinden alinan sonuclara uyum goster-
digi acik bir sekilde gdrilmektedir.

4. SONUCLAR

Buharlama islemi Dogu Kayininin mantar tasallutuna karsi direncini azaltmaktadir. Direncgte
meydana gelen azalma buharlamanin siresinin uzamasi ile artmaktadir.

Buharlama islemi odunun yogunlugunda go6zlenebilir miktarda, sok direncinde ise 6nemli
miktarda kayba neden olmaktadir.

Bu sonuglara gore pratikteki uygulamalarda buharlama isleminin gereksiz yere uzatilmama-
si, amacina ulasir ulasmaz buharlamaya son verilmesi geredi ortaya ¢ikmaktadir.
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Abstract

The effect of steaming on the durability against microbial degradation of
Oriental Beech, Fagus orieritalis LIPSKY, was investigated by exposing fresh-
ly cut boards outdooars, in a storage pile, for 7 months near Istabul after ste-
aming at 80°C for 21h, 42h and 64h together with the non-steamed Controls.

Steaming for 64h resulted in 3.7 % reduction in density and 25 % reduc-
tion in impact bending. Degradation during storage of the 64h steamed mate-
rial resulted in a 11.6 % reduction in density, and 94.2 % reduction in impact
bending. Storage of the non-steamed Controls resulted in 7.8 % reduction in
density and, 57 % reduction in impact bending. Results obtained from bo-
ards steamed for 21h and 42h and from visual grading of the stored material
for their resistance to fungal growth were in agreement with these results.

1. INTRODUCTION

Steaming the wood has played a significant role in industry for a long period of time." It is
carried out mainly to soften cells, to improve the ability of wood to undergo plastic form change,
to darken its color, to reduce its tendency to swell and to improve its treatability with wood pre-
servatives (LIESE 1950; KUBLER 1966; KOLLMANN / COTE 1968; KANTAY 1990).

It is generally known that steaming for longer periods, or in high temperatures, results in
loss of substance. As a result of hydrolysis some cellulose and hemicellulose is lost, acetic acid
and formic acid develop and pH of the wood inceare. The density of the wood, and several
strength properties, especially its toughness, are reduced.
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According to CARTWRIGHT and FINDLAY (1958) a steaming treatment at 93°C given to
freshly sawn timber “...kills any fungus infection already present, and if the timber is withdrawn
from steaming chamber while stili hot, rapid surface drying takes place. This is advantages from
the point of view of preventing fungal growth...”

As refered to by KUBLER (1966) steamed European Beech, Fagus sylvatica L., was in la-
boratory examinations less resistant against Serpula lacrymans FR. than unsteamed. Against Tra-
metes versicolor (L.) PILAT, hovvever, it was not different in its durability than that of unsteamed
beech.

It was also shown (SABADOS-SARIC, 1960; ETHERIDGE, 1962) that the tendency to be
attached by Basidiomycetes of the non-resistant species such as Abies balsamea (L.) MILL and
Fraxinus angustifolia VAHL increases as a result of steaming. Against mold attact and blue stain,
too, the steaming was shown (SCHEPPER / LINGREN 1936; ROGISTER 1955; SEEHANN
1965; JURASEK 1963) to decrease, or not to affect, the resistance of vvood.

Present paper confirms in outdoor exposure tests that freshly sawn Oriental Beech is less re-
sistant to fungal deterioration, if it is steamed before exposure than that unsteamed; this effect inc-
reases with the duration of steaming up to 64h.

2. METHOU

Experimental specimens, 26 pieces of defect free Oriental Beech, Fagus orientalis LIPSKY,
boards of 2-3 cm x 10-20 cm x 80 cm were prepared from trees grown in Diizce area in Turkey.
Steaming was done in a commercial lumber steaming chamber of 20 m3 capacity at 80°C. The
storage occurred for 7 months in a single pile starting on 16th February, 1993, at a fenced-in area
at Bahgekdy, about 15 km north of istanbul. The layers were separated from each other using fi-
berboard stickers of 6 mm thickness. The boards of different treatment groups were distributed
randomly within the pile. To encourage fungal growth the pile was constructed in a well shaded,
moist ground and was uncovered. The lovvermost layer was separated from the ground using
wooden sticks by about 5 cm.

The evaluation of the boards on their upper and lower surfaces for the resistance to fungal

growth (degree of coverage of fungal mycelia and fructifications) was done by grading them visu-
ally as follows:

Grade Surface Covered
No. by Fungi (%)
10 0

9 upto 5
7 5to 15
4 15 to 45
0 more than 45

The identification of the fungi and other microorganisms was not attempted. On boards sup-
porting fungal growth both mycelia of Basidiomycetes and sporophores of molds, and some other
fungi, were seen.

Tests for impact bending were carried out using 2 cm x 2 cm x 30 cm prismatic specimens
with square cross sections (span: 24 cm), and a 10 kpm-pendulum hammer according to the Tur-
kish Standart 2477 (1976).

Densities were determined for the air dry condition (moisture content 11-12 %).
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3. RESULTS

The results (Table 1) show that the non-steamed Controls lost during storage as a results of
deterioration 7.8 % in density and 57 % in impact bending. Specimens steamed for 64h lost as a
result of steaming + storage 15.4 % density (first by steaming 3.7 % and then by storage 11.6 %
based on the steamed value). They also lost as a result of steaming + storage 95.6 % of the impact
bending (first by steaming 25 % and then by storage 94.2 %). For the material steamed for 21 and
42h only steaming + storage values are available These are: For density, respectively, 10.4 % and
12.2 % and for impact bending 74.5 % and 86.6 %.

The results obtained with 64h steamed specimens indicate that although the losses in den-
sity, as well as in impact bending, due to steaming are considerable, they are much less (about one
third in both cases) than those obtained as a result of storage.

The results obtained from visual grading for the degree of resistance to fungal growth is in
agreement with those obtained from the density and impact bending measurements.

4. CONCLUSIONS

Steaming at 80°C increase the tendency of Oriental Beech to fungal invasion and degradati-
on, when exposed outdoors under conditions conducive to fungal growth. The longer the steaming
period (up to 64h) the greather this increase.

Steaming itself also results in considerable decrease in impact bending, accompanied by a
detectable loss in density.

Oriental Beech is known (KARTAL 1993), like European Beach, as a non-resistant, or peris-
hable, species. Extensive deterioration defected on the non steamed Controls after the outdoor sto-
rage provide a confirmation of it.
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