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Abstract: Throughout the history of mankind, various plants (medicinal ARTICLE HISTORY
{a)romatlcs c?tc.) hfwe been used naturally ’Fo preyent all diseases, or they have Received: Mar. 03, 2021
een used in a wide range of fields, especially in the pharmaceutical industry,
by cultivating in agriculture/greenhouse areas. However, as a result of the Revised: Apr. 11, 2021
protection and coloring of the wood material by chemically, especially the  Accepted: May 01, 2021
indoor contamination causes negative effects on human health. The main
objective of this study is to use the wooden product in wooden child toys, KEywWORDS
hospitals, sterile areas, pharmacies, wood-based materials used in the kitchen
(fork, knife, serving plates and chopping boards etc.), playgrounds, dining table ~Human/Environmental,
surfaces, nursery and kindergarten furniture, beehives etc. In addition, it will Medicinal Aromatic Plants,
be recommended to use on all surfaces where there is an antibacterial /' Wood,
antioxidant effect, as well as on the surfaces with collective contact such as
door handles, cabinet handles, elevator buttons and cash dispenser keys. In
research, extracts of Evelik (Rumex patientia L.) and Caksir (Ferula comunis
L.) herbs (1% concentration) from medicinal aromatic plants were prepared
and spruce and mahogany wood were used as wood type. According to ASTM
D 143-76 principles, retention and bending resistance properties were
determined by impregnation according to the results of the experiment, the
highest retention (0.55%) and bending strength (100.20 N/mm?) were
determined in Evelik plant and the optimum increase was determined when the
results were compared with the control sample.

Toys.

1. INTRODUCTION

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). From existence of mankind until recently, human
beings provided almost all their needs such as clothing, shelter, food and fuel from within the
boundaries of forests. But today, the development of technology, forestry method and forest
management has focused the needs of people obtained from forests only on wood raw materials.
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In our country, this understanding has started to prevail day by day and started to be limited to
wood (log, lumber, etc.) production. However, it is an incomparable resource for a healthy life,
in which many economic and cultural activities such as many herbaceous plants, wild animals,
water resources, recreation areas can be carried out together, except for the tree wealth within
forest areas (Ozkan & Akbulut, 2014). It 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).

In addition to compounds with antioxidant activity in plants, it is known that there are
biological activities in essential oils and herbal extracts obtained from various plants. In
scientific researches, it has been proven that the antimicrobial substances found in herbal
extracts are able to preserve the food safety at a high rate and because of these properties, plants
can be used as natural antimicrobials (Souza et al., 2005). Many herbs known as medicinal
plants have been found by the public through trial and error. The use of such wild plants in the
treatment of diseases in the world and in our country lies back to ancient times (Yigit & Benli,
2005). It has been reported that wood is subjected to impregnation with some vegetable oil
structure and as a result, there are increases in weight and density values (Bazyar et al., 2010).
Since the use of toxic component structure in wood preservation has caused the increase of
important environmental pressures and prohibitions, it has been necessary to create/develop
new environmentally friendly materials (Tomak, 2011).

Rapid reduction in forest existence and exposure of human beings to synthetic/chemical
effects in the environment they live, cause serious threats. Natural plants are used for various
purposes (medical, cosmetic, food, spice, agriculture, animal husbandry, spice, paint industry,
etc.); The antioxidant/anti-bacterial properties of the organic wood were determined by
obtaining various concentrations (1%) of plant extracts and the impregnation feature and some
technological properties, as well as a hygienic structure in wood.

2. MATERIAL and METHODS
2.1. Wood Material and Plant Type

Spruce grown in our country and Mahogany wood which is an imported wood type were used
in the study. Processes were carried out by cutting in radial direction according to the principles
of TS 2470 (TSE, 1976%). Caksir (Ferula comunis L.) and Evelik (Rumex patientia L.) plants ,
whose antibacterial/antioxidant properties have been determined in the literature, were chosen
(Cetin, 2017).

2.2. Experiment Sample Preparation

While the samples were being prepared, the smoothness of the fibrous structure of the wood
was considered and it was prepared for the sapwood (TS 2471) without any cracks, knots and
color defects. Air-dried samples were prepared according to the principles of TS EN 2474 for
flexure resistance (TSE, 1976°, TSE, 1976°).

2.3. Impregnation Process

The impregnation process was applied in accordance with the conditions in "ASTM-D 1413-
76" (1984). Experimental samples were prepared in the dimensions of 20x20x300 = Imm and
subjected to 45 minutes vacuum/45 minutes diffusion process. In order to prevent impregnated.

2.4. Obtaining Plant Extract

The sample weight determined for the experiment is put in 200 mL of hot distilled water or
water at least equal to this purity and heated at a temperature below the boiling point in the
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refluxing apparatus for 1 hour by mixing at certain intervals, after filtering in the previously
prepared porous capsule with vacuum, no sample will remain in the balloon. The process was
continued to be washed several times with distilled water and the insoluble part was completely
left inside the porous capsule. Finally, the residue was washed with 200 mL of hot distilled
water and after the residue was dehydrated by a pump or another device that would serve as a
suction, the porous capsule and its contents were dried by keeping it in an oven set at 103°C for
16 hours, then cooled in a desiccator and weighed with 0.001 g precision (Ceylan, 1997).

2.5. Retention Amount (% Rate)

1.0 g After the impregnation process, the remaining substance (tcoao-% retention) compared to
the complete dry wood was calculated (1) from the formula (Baysal, 1994).

R(%) = (Wfdia-Wfdib)/ Wfdib)x100 (1)

Wifdia = Sample full dry weight after impregnation (g)
Wi1dib = sample full dry weight before impregnation (g)

2.6. Bending Strength

Bending Strength is based on TS 2474/1976 standard. The samples were prepared in 20x20x360
mm dimensions. The samples were sanded and air-conditioned (20+2 °C/65+5% relative
humidity) to 12% humidity. Before the experiments, all samples were air dried and values were
taken by measuring both thicknesses (radial/tangent) with a digital caliper with +£0.01 mm
precision. Then, the speed of the loading mechanism of the universal testing machine was
adjusted to break in 1.5 = 0.5 minutes. The flexural resistance was calculated (2) with the help
of the equation given below (Citak, 2012).

Bending strength (N/mm?): 8¢= (3 X Pmax X Ls) / (2 x b x h?) )

Pmax: Force at break (N), Ls: Clearance between abutments (mm), b: Sample width (mm),
h: Sample thickness (mm).

3. RESULTS and DISCUSSION
3.1. Solution Properties

Solution properties are given in Table 1.

Table 1. Solution Properties of Ferula comunis L. and Rumex patientia L.

pH .
Concentration Extract Solvent Temgeé; ture Density (g/mL)
BI Al BI Al
R
mex » 607 607 0987  0.987
01 patientia L. Distilled e

Ferula Water 717 717 0987  0.987

comunis L.

Al: After impregnation, BI: Before impregnation

When the table is examined, no significant changes were determined before and after
impregnation. It is known that the pH factor being close to acidic character creates a negative
structure on the mechanical properties.
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3.2. Retention Amount (% Retention)

The net dry impregnation material (retention) remaining amount as (%) is given in Table 2 and
Figure 1.

Table 2. % Retention of Caksir (Ferula comunis L.) and Evelik (Rumex patientia L.)

. Vacuum/Diffusion SN

Wood Type  Concentration Extract Time (Min) Retention (%)

R tientia L. 0.55
Spruce Wood %1 umex paten z.a
Ferula comunis L. . 0.35
o 45 min

Mahogany %] Rumex patientia L. 0.16
Wood ° Ferula comunis L. 0.60

Figure 1. Change in adhesion amount in impregnated and control groups (%).

0,7
c 0,6 Vacuum/Dif
K] 0,5 fusion Time
s 8"3‘ (Min)
& 0’2 Retention
xX 0

01 (%)

0
0 1 2 3 4 5

impregnation Material

The highest adhesion was detected in mahogany wood in Caksir plant (Ferula comunis L.)
(0.60%) and the lowest in mahogany wood in Evelik plant (Rumex patientia L.) (0.16%). The
level of adhesion can vary according to the wood type, anatomical structure, impregnation
method and impregnation material; This feature (adhesion) can reveal different interactions in
technological properties. The retention amount varies according to the wood type and other
factors (thickness, wood type, anatomy, moisture, impregnation method, impregnation
material). Similar results are observed when the results are compared with the literature. Bal
(2006) reported that the process performed with ACQ in wood is effective on the mechanical
properties and retention is positively affected and provides rapid penetration. Alkan (2016)
impregnated the scotch pine wood with boron compounds and kebracodan, and reported that
the highest retention occurred at 1% concentration. Oz¢if¢i et al. (2009) reported in their study
that the highest % retention value was found in the samples treated with pressure-vacuum
method in scotch pine, the highest % retention value was in the pressure-vacuum method
(6.42%) in the yellow pine, and the lowest in beech immersion (0.30%). Disli (2018) reported
that the highest % retention was on (Al2SO4)3 as (9.90%) and the lowest % retention was on Ba
as (1.07%) in scotch pine wood, and the increase in solution concentration increased the amount
of retention. In terms of flexural resistance, the flexural resistance value of plant extracts
(extract) increased in both types of wood. The results reflect a positive structure when compared
with the literature.

3.3. Retention Amount (% Retention)

The bending strength change is given in Table 3 and Figure 2. Highest bending strength is in
evelik plant extract from spruce wood (100.20 N/mm?), the lowest was observed in ¢asir plant
extract from mahogany wood (82.22 N/mm?).
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Table 3. Bending Strength Change of Caksir (Ferula comunis L.) and Evelik (Rumex patientia L.) Plants

(N/mm?).
Wood Concentration Extract Vacuum/Diffusion Bending Strength
Type (%) Time (min) (N/mm?)

Control sample 83.15
Spruce 91 Rumex patientia L. 100.20
Ferula comunis L ) 87.26
Control sample 45 min 70.10
Mahogany 91 Rumex patientia L. 88.80
Ferula comunis L. 82.22

Figure 2. Bending strength change in impregnated and control groups (N/mm?).

150
100 ;
- ‘—\
~
E 0
£
Z Rumex Ferula
-'Eu Contral 1% Rumex
£ Ferula
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in 1%
s
£ Spruce wood Mahogany wood
=
&

impregnation Material

Ertiirk (2011) impregnated some types of wood and the flexural resistance according to
chemicals were determined; Imersol Aqua (98.177 N/mm?), Boric acid (95.623 N/mm?),
Tanalith-E (94.708 N/mm?) and Borax (85.926 N/mm?). In the F test, which was carried out to
determine the flexural resistance of the ash, leafy rowan massive wood materials impregnated
with various preservatives; He reported that bending resistance values according to tree species
showed statistically significant differences. Citak (2012) impregnated eastern beech (Fagus
orientalis L.) wood with 2.5% boric acid and borax solution, and determined that the decrease
in the flexural resistance was higher in experimental samples impregnated with borax. It was
determined that the elastic modulus values of the experimental samples that were not subjected
to impregnation were lower than the non-impregnated test samples.

Cakar (2012) chipped the bond pruning residues and subjected them to impregnation with
boron compounds (1-4%) and it was reported that the impregnation process with boron
compounds and the increase in the solution concentration in general caused decreases in the
flexural resistance and elastic modulus of the test samples.

4. CONCLUSION

Healthy life in the human-environment relationship is provided by the wooden equipment used
in the indoor and outdoor spaces where it lives. The natural strength of wood in simple use is
not long lasting. This causes huge losses in terms of the country's economy and forest resources.
Many of the wood preservatives are of chemical origin, which required orientation towards
organic / natural preservatives. Suggestions have been made by determining the various
technological features of the Evelik plant, which has an important place in terms of healthy life,
and also has antioxidant / antibacterial properties, in order to determine the level of adhesion
and usage areas in wood.
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