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Abstract

In since the beginning of history, the global world structure and medicinal aromatic plants in our country have
been usedin very rich areas (medical, cosmetic, food, spice, agriculture, animal husbandry, spice, paint industry,
etc.). New human / environment friendly wood protective materials are being developed, thus efforts are made to
create an antioxidant / antibacterial product structure in various areas such as hygienic furniture structure, children's
toys, hospitals, etc. It has been reported by the World Health Organization (WHO) that the number of herbs used
as medicinal and spice in the world is around 20,000. Preparing extracts from plants and using them as medicine,
in China in BC. It dates backto 2700 BC. Rapid depletion of forest resources and exposure to synthetic/ chemical
effects in the environment in which human beings have lived pose serious threats. The anatomical properties of
this material, which was aimed to create a much more organic structure by obtaining extracts (1%, 3%) of various
medicinal and aromatic plants (meadow onion, chives) and bringing it into relationship with borax by double
process, were examined and the scale of attachment was determined in relation to this. Due to its anatomical
structure, the level of adhesion on spruce wood cross-sectional surfaces was evaluated microscopically and the net
dry impregnation amount was calculated. In spruce wood, especially the passage aspiration structure is known to
be among the most important elements that make it difficult to hold the material in the impregnation process.

Anahtar Kelimeler: Wood anatomy, medicinal aromatic plant, impregnation, human/environmental healty,wood
toys.

Tibbi Aromatik Bitki Ekstraktinin Ahsabin Anatomik Yapisina Etkileri
Oz

Tarihin baslangicindan beri global diinya yapisi ve ililkemizde tibbi aromatik bitkiler ¢ok zengin alanlarda (tibbi,
kozmetik, gida, baharat, ziraat , hayvancilik, baharat,boya sanayii vb ) kullanilagelmektedir. Insan/gevreyle dost
yeni ahsap koruyucu materyaller gelistirilmekte olup ,boylelikle hijyenik mobilya yapisi, ¢ocuk oyuncaklari,
hastanelerde vb ¢ok ¢esitli alanlarda antioksidant/antibakteriyel lriin yapisi olusturulmaya calisilmaktadir.
Diinyada tedavi amagli ve baharat olarak kullanilan bitkilerin sayismin 20.000 civarmda oldugu Diinya Saghk
Orgiitii (WHO) tarafindan rapor edilmistir. Bitkilerden ekstraktlar hazrlanarak ila¢ olarak kullanilmasi, Cin’de
M.O. 2700 yillarna kadar uzanmaktadir. Orman kaynaklarmm hizli bir sekilde azalmas1 ve insanoglunun yasans
oldugu cevre icerisinde sentetik/kimyasal etkilere maruz kalmasi ciddi tehditler olusturmaktadir. Cesitli tibbi
aromatik bitkilerin (¢asir otu) 6ziit (%1, %3) elde ederek ve boraks ile ikili islemle iligkiye getirilmek suretiyle
¢ok daha organik bir yap1 olusturulmast hedeflenmis bu malzemenin anatomik O6zelliklerine bakilmig ve bunla
iliskili olarak tutunma 6lgegi belirlenmistir. Anatomik yapistitibariyle gerek ladin odunu kesit yiizeylerde tutunma
diizeyi mikroskobik olarak degerlendirilmis venet kuru emprenye madde miktar1 hesaplanmustir. Ladin odununda
Ozellikle gecit aspirasyonu yapis1 emprenye isleminde maddenin tutunmasmi zorlagtran en 6nemli unsurlar
arasinda oldugu bilinen bir yapidir.

Keywords: Odun anatomisi, tibbi aromatik bitkiler, emprenye, insan/¢evre saghgi, ahsap oyuncaklar.
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1. Introduction

Due to the wide variety of structure of wood material (aesthetic, penetrability, etc.), it has taken its place in human
life in the historical process. The properties of this material (anatomy, technological features, etc.), which are
preferred in various fields, facilitate the usage process. Another feature of wood is its ability to grow together
with its being in various areas of the earth. However, excessive cutting in tropical forests endangers the forest
resource structure during the process. The reproducibility of wood raw material, despite its cutting, cannot
eliminate this threat and does not reduce the poverty level. For the efficient use of raw material wood, its wide
variety of properties should be well comprehended. In this way, it will be possible to evaluate the wood types at
an optimum level and thus,a wide variety of areas can be created. The most significant point in its use depends
on the accuracy of the diagnosis. The determination of the type/species of wood is not only in terms of the
taxonomic aspect of the plant, but also has significant place in the various fields of use of wood (commercial
dimension, artistic, historical, etc.). The property of wood (physics, chemistry, macro/microscopic etc.) is of great
importance in recognition (Dogu et al., 2010).

With It is estimated that there are approximately 1000000 plants in the world today. Nearly 500000 of these
species have been identified and named, and as a result of the researches conducted by the World Health
Organization (WHO), it has been determined that they consist of medicinal plants used for treatment. The amount
of medicinal plants used for treatment in our country is at least 500 (Baytop, 1984). Olt is a very old tradition that
medicinal plants started to be used in cure of diseases with the settlement of mankind. In many developing
countries, herbal medicines constitute an important part of the culture and traditions in rural communities. Plants
have a wide variety of chemical substances that have important biological activities on humans (Njume et al.,
2010).

Mankind since its creation to today, has been appliying almost all of its needs such as clothing, shelter, food and
fuel from the borders of forests. However, the development of technology, forestry method and forest
management today has focused the needs of people obtained from forests only on wood raw materials. In our
country, this understanding started to prevail day by day and started to be limited to wood (timber, timber, etc.)
production. However, it is an incomparable resource for a healthy life, where many economic and cultural
activities such as many herbaceous plants, wild animals, water resources, recreation areas can be carried out
together in addition to the tree wealth within the forest areas (Ozkan et al., 2014). In various studies, the plant
material structure reveals that it can contain a very large amount of phytochemical compounds with very strong
antioxidant/antimicrobial activity (Kirca, 2007).

Impregnated wood (biotic/abiotic, etc.) has an important place in the construction industry with its economic,
aesthetic appearance, as well as being resistant to factors. Water-based soluble impregnations have increased
significantly in railways, sleepers, marine support poles, cooling towers, landscaping, outdoor furniture, and
construction structures. Water-based impregnating agents generally destroy the odor structure in treated wood,
and a wide variety of surface treatments can be performed after impregnation. It can be easily preferred in places
of usage and during transportation (Kartal, 1998).

Rapid decline in forestexistence and exposure of human beings to synthetic/chemical effects in the environment
they live pose serious threats. The importance of natural plants is increasing day by day as the demand for
chemical productsis diminishing and people are increasing their demand for natural products. Natural plants are
used for food, medicinal, paint, essential oils employed for cosmetics and perfumes, biochemicals (non-edible
fats and oils, waxes, gums, latex, dyes,tannins, etc.) (FAO, 2014; Orug et al., 2019; Ersen, 2020). It is aimed to
create a much more hygienic structure by obtaining extract (extract) (1%, 3%) from the plants of various medicinal
aromatic plants (meadow onion, chives) whose antioxidant/anti-bacterial properties of the organic wood have
been determined in the literature and bringing it into a double process with boric acid. The various properties of
this material have been determined and the place/level of use has been revealed. compared.

1.1. Literature

Wood is a porous material, and its pore structure affects its behaviour more than any other characteristics.
Knowledge of the pore structure is directly related to the density, permeability, stability, strength, thermal and
dielectric properties as well as growth characteristics of wood. Pore geometry and porosity affect several
commercial processes, including wood drying, chemical treatment, pulping and bleaching (Forsstrom, 2004).

The anatomical structure of wood varies among species. In general, wood can be divided into two classes:
hardwood and softwood. Hardwood has a relatively complex structure comprising four main cell types, namely
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vessels, fibres, ray parenchyma and axial parenchyma, at 20.60%, 15.60%, 5.30% and 1.24% of the volume,
respectively (Almerida and Hernandez, 2007).

Generally, structural properties of wood material; Height increase and age increase are different quantities in the
parallel (L: longitudinal) and perpendicular (T: tangent, R: radial) directions to the fibers (Bamber & Burley,
1983). The fact that these three anatomical quantities have specific functional and effective behavior
characteristics directly affects the flow patterns ofthe protective fluids in the wood material and thus the level of
the containment of the protective fluid by the wood material (Comstock, 1970).

According to the technological application, wood material in round or sawn condition; All of its surfaces are
impregnated in their natural state (not covered by any covering material in any way). In the entry of the protective
liquid into the wood material in this situation by vacuum/ pressure application; Of course the L, T, R surfaces
will have an effect in combination. However, because each surface exhibits its own behavior tendencies due to
quantitative differences, the form and rate of additives for absorption of surfaces necessarily occur at different
values for each surface (Wardrop and Davies, 1961). According to numerous studies on the subject, the level of
preservative fluid content (permeability); While it always occurs at the highest level in the direction parallel to
the fibers, it occurs at a lesser level in the directions perpendicular to the fibers (Comstock, 1970). In terms of
permeability, it was determined that the amount of liquid absorptionin the direction perpendicular to the fibers,
especially in the radial direction, remained at a very low level in the strength-impregnable species such as spruce
and fir (Siau, 1971). Therefore, it may be of particular importance to determine the permeability according to the
directions at the point of absorption of the protective impregnation material in studies related to the testing of the
impregnation process. Accordingly, in order to determine the flow of the protective fluid in all three anatomical
directions, some surfaces of the long test pieces shown in Figure 1 should be arranged with a waterproof covering
device according to the intended / desired flow direction (Usta et al., 1998).

Since wood is a heterogeneous biomaterial which is easily subject to dimensional changes, environmental and
biological attacks, its durability and mechanical strength are not sufficient for long-term end uses. Therefore,
researchers have developed various methods to offset these disadvantages. Impregnation of solid wood has been
one of the most discussed techniques in the pastdecade. The wood, including both hardwood and softwood, has
been impregnated by many chemicals such as thermosetting resin (epoxy resin, phenol formaldehyde, urea
formaldehyde, etc.) or polymeric monomer (methacrylate, acrylates, styrene, unsaturated polyester, etc.),
followed by in situ polymerization by radiation or catalystthermal treatment (Zhang et al., 2006).

Tondietal. (2013)Vacuum time was evaluated by keeping the time of submersion fixed at24 h. When comparing
it can be observed that after application of 20 min of vacuum, the penetration can be considered complete. Only
in the case of the solution with 20 % tannin for pine, the penetration is incomplete, butincrease in vacuumtime
does not improve the impregnation rate. High-potential tannin-based formulations are suitable for a new
generation of environment-friendly wood preservatives.

2. Material and Method

2.1. Material

Spruce wood grown in ourcountry was used in the study. Operations were carried out by cutting in radial direction
according to the principles of TS 2470 (1976). Caswr (Ferula comunis L.) and Borax, whose
antibacterial/antioxidant properties were previously determined, were used.

2.2. Method

Drying process was carried out until it reached a constant weight level in the period of approximately (1-2 months)
in the Artvin Coruh University laboratory. Afterthe drying process, it is brought to the level of dust in the grinders.
The powdered plants were weighed 10.26 g, and the extraction was carried out in water for 24 hours at room
temperature with shaking stirring and filtering to the specified volume levels with solvent. It was then filtered
using filter paperand completed with water to a final volume of 5 L (Ceylan, 2019).

During the preparation phase of the test samples, fibrous defects, cracks, knots, and background color defects in
the samples were paid attenttion to avoid. Samples were prepared with the principles of TS 2470 .

Impregnation was carried out in accordance with the principles of ASTM-D 1413-76 (1984). Vacuum for 45
minutes and diffusion for 45 minutes were applied. In order to prevent the preservative material from being
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affected by wood moisture, the test samples were made completely dry.

The samples were kept in an air-dry environment for a while after the impregnation and diffusion process. Later,
they were arranged in a way that they did nottouch each other and putinto drying-oven. The temperature of the
oven was adjusted at 103+2°C and kept for 24 hours and made completely dry. At the end of the period, it was
taken out of the drying-oven and its exact dry measurements were made (Baysal, 1994; Akylz etal., 2019).

After the impregnation process,the amount of material remaining (% retention) in proportion to the complete dry
wood was calculated from the formula (Baysal, 1994).

% Retention : (Moes - Moes)/ Moes) X100
Moes = the weight of the fully dried sample after impregnation (g),
Moes = the weight of the fully dried sample before impregnation (g),

The "Preparation Method" was applied in order to examine the anatomical properties of wood species. For general
anatomical measurements, 3 preparation samples were taken from each end of each wood species experiment
sample. The wood samples to be taken anatomical sections were boiled in distilled water until completely
collapsed in order to soften the wood samples and to remove the air from the tissues. Then the samples were
incubated in a 1/1/1 ratio alcohol-glycerine-distilled water mixture until the sections were cut. In addition, crystal
acid phenol (Phenol) was added to this mixture in a small amount against the effect of fungi. Sectioning operations
were performed in the "Reichert" Slide Microtome from the samples brought to this stage. Longitudinal radial
and longitudinal sections 15-20 um thick were taken from each sample. They were made transparentin sodium
hypochlorite for 15-20 minutes and washed with distilled water before being made into continuous preparations.
Tye were stained with bile,after washing with distilled water with acetic acid for 1-2 minutes to neutralize the
medium. After the painting process, the sections washed thoroughly with distilled water were passed through
50%, 75%, 95% alcohol series, respectively, and the longitudinal radial and longitudinal tangential sections were
processed into continuous preparations in glycerin-gelatin with "basic fuchsin" respectively (Bozkurt et al., 1992;
Merev, 1998).

3. Results and Discussions

The plant extracts of ¢gagir/chives and boraxused in impregnation were prepared at a concentration (1% - 3%) and
the solution properties are given in Table 1.

Table 1. Solution properties

. Temperature pH Density (g/ml) |
Concentration Extract /Borax
Sohent (°0) BI Al BI Al
%1 Casir+Borax Distiled 290G 8.10 8.10 0.990 0.992
%3 Casir+Borax Water 8.75 8.75 0.990 0.990

*BI: Before Impregnate *Al: After Impregnate

There was no change in solution pH and density before and after impregnation. It has been reported in the
literature that acidic and basic structure affects the technological and other properties of wood.

% Retention values are given in Table 2.

Table 2. % Retention testresults.

Concentration  Vacumm/ diffusion time

Wood type Plant Extract /Boraks Retention (%)

(*0) (min)
Spruce CasirtBorax %1 . 1,12
Wood Cagir+Borax %3 45 Dakika 1,03

The retention value was found to be higherin a 1% mixture of Casir and Borax than a mixture of 3% Casir and
Borax

Baysal et al. (2003) stated that the positive and high level of protection of impregnation depends on the
preservative, wood property, retention level (adhesion)and permeability level.
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Ors et al. (2001) The effectiveness of the impregnation process depends on the impregnation material, wood
property, retention level (adhesion), permeability level and the anatomical structure depends on the drying/slit
opening process, passage aspiration in coniferous wood and tulle formation in leafy trees, storage of various
foreign materials creates difficulties in wood impregnation. They reported that the peeling process before starting
the impregnation process decreased the free water level in the lumen to 20% moisture level and thus the depth of
impregnation effect increased with drying. Bal (2006) reported that the treatment with ACQ was effective on the
mechanical properties and retense was positively affected, providing rapid penetration. Alkan, (2016)
impregnated the yellow pine wood with boron compounds and kebracodan, and reported that the highest retention
occurred at 1% concentration. Digli (2015) published that the highest % retention at (A12S04)3 as (9.90%) and
the lowest % retention at Ba as (1.07%) in scotch pine wood and the increase in solution concentration increased
the amount of retention. Images of the material retention (anatomical) in various medicinal and aromatic plant
extract and borax impregnation in spruce wood are given in Figures 1 and Figure 2.

Figure 1. Spruce wood impregnated with a 1% mixture of Casir and Borax; tangentsection view (a) radial section
view (c) cross section view (e) unimpregnated spruce wood; tangent section view (b) radial section view (d) cross
section view (f).
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As a result of microscopic examination of preparations prepared from anatomical sections of spruce wood
impregnated with a mixture of 1% Casir and Borax; It was determined that the retention occurred in rays, and
there was no retention in the traheids. In the tangential (b), radial (d) and transverse (f) section views of the spruce
wood control sample and the impregnated spruce wood in tangential (a), radial (c) and transverse (e) directions;
Microscopically, it was observed that the best retention was in the tangential section of rays.

Figure 2. Spruce wood impregnated with a 3% mixture of Caswr and Borax; tangential section view (a) radial
section view (c) cross section view (e) un impregnated spruce wood; tangential section view (b) radial section view
(d) cross section view (f).

As a result of microscopic examination of preparations prepared from anatomical sections of spruce wood
impregnated with a mixture of 3% Casir and Borax;, It has been determined that the retention occurs in the rays
and that the traheids do not. In the tangent (b), radial (d) and transverse (f) section views of the spruce wood
control sample, the impregnated spruce wood in the tangent (a), radial (c) and transverse (e) sections views;
Microscopically, it was observed that the best retention was in the tangential section at the rays. As a result of the
impregnation with a mixture of 1% and 3% Casir and Borax; retention was greater in the 1% mixture of Casir
and borax. This result is also in parallel with the % retention values. However, retention occurred in both of the
rays, and no retention occurred in the traheids.
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4. Conclusion and Suggestions

No significant changes in solution properties, pHand densities were determined. It can be mentioned that a certain
level of retention can create a positive structure in usage areas and technological features. It is obvious that the
acidic/basic material planned to be used in addition to the wood type, wood moisture, wood anatomical structure,
wood dimensions, preservative/method will significantly affect all technological properties and surface treatment
properties of wood. Both the % retention value structure and the amount of retention material in wood
preparations were determined at a very low level. It was observed microscopically that the retention was in the
rays and not in the traheit cells.

The rays of the parenchyma cells exist in the rays located in the radial direction in coniferous woods and provide
the delivery of nutrients in the radial direction by storing the nutrients. It can be concluded that this feature may
have been effective in the intake of the preservative due to the fact that the retention is in the rays and the rays
has the taskof storing the nutrients. In coniferous trees, passage aspiration occurs especially at the cell wall. The
reason for the absence of retention in traheitis may be dueto passage aspiration.

The study here compared to various researches, it is the production of new natural surface/impregnation materials
that are compatible with human/environmental health and contribute to the country's economy froma wide variety
of plant/animal/mineral etc. materials included in our country's resources. Thus, the export of this material to
other countries of the world will be provided by country resources will be utilized in the most efficient way. By
moving away from chemical/synthetic surface and impregnation materials, providing healthy and hygienic
materials has come to the fore. Medicinal aromatic plants and other plant varieties have been appplied in a wide
variety of areas that humanity needs, besides being for treatment purposes both in our country and other countries
since the beginning of history. Today, these plants are used in the perfumery industry, food additives, condiments,
and a wide variety of natural oils. In addition, when human/environmental health is taken into consideration, the
use of these plants in products such as furniture (indoor/outdoor), paper industry, wooden toy industry,
park/garden furniture etc. contributes to the creation of a hygienic structure.

Especially the vacuum method is preferred but pressurized, dip, brush applications, etc. other methods can be also
applied. A wide variety of concentrations and solvents (methanol extracts. Ethanol, acetone, ether and water) can
be tried. A wide variety of other plants or resin derivatives in the processes can be applied. By bringing it into
relationship with boron and boron derivatives, prolongation of wood life and fire effects can be investigated. The
same analyzes can be made on the same species grown in other provinces and the results between different
provinces can be compared. By comparing the amounts of antioxidants in different solvents of the same type of
plants, the solvent with the best activity can be investigated.
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