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PREFACE

Medicinal and aromatic plants, which have the past as long as the
history of humanity, were used for food, spices, and fragrance in the
early periods and later developed with the alternative areas of usage
such as paints, feed, and fuel. Within the process, the destruction caused
by the activities for obtaining raw materials of medicinal and aromatic
plants on natural ecosystems attracted attention, and nowadays, the
development of new strategies for the sustainable use of medicinal and

aromatic plants has become compulsory.

The development of medicinal and aromatic plants is based on
obtaining the appropriate amount and quality of plants in line with the
demands of consumers and industrialists and increasing production and
market opportunities, and issues such as their standardization,
contribution to the economy, potential to take part in the crop rotation,
and product diversity are considered to be important processes of the

sustainable agriculture of medicinal plants.

A series of research including the level of awareness on the use of
medicinal plants, their use and utilization in alternative areas, and the
determination of the chemical components of different species are
included in this book under the name of "Medicinal Plants Research" in
order to contribute to this process. I would like to thank the respected
and valuable scientists who have contributed to this book, which
includes new and up-to-date data, and I pay my respects with the hope

that the work will be useful for the scientific world.

Assist. Prof. Dr. Giilen OZYAZICI
EDITOR
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INTRODUCTION

The distribution of the members of the genus Marrubium L. in the
Lamiaceae family is particularly centered in the Mediterranean basin.
There are about 40 species belonging to the genus Marrubium in the
world. This genus is represented by 29 taxa, 15 of which are endemic

(52% of endemism) in the Flora of Turkey (Guner et al., 2012).

Marrubium species are known as “calba, salba, bozot, itsinegi, kara
derme, kukas otu or mayasil otu” in Turkey (Akgul, 2004). The use of
some species belonging to this genus dates back to 2000 years
(Farzaneh et al., 2005; Blumenthal et al., 2000). Plants are often used
as cough relievers and expectorants. Today, it is still used as a cough
reliever, sore throat and respiratory system diseases and as a tonic. Due
to these effects, it is included in the composition of various drugs such
as syrup, lozenge and infusions. Some species of the Marrubium genus
(such as M. vulgare) are also grown in gardens for ornamental purposes.
The plant is also used in beekeeping (Farzaneh et al., 2005; Blumenthal
et al., 2000). The leaves are used as spice and tea. In addition, herbal
extracts are used in soft drinks, frozen milk desserts, puddings and

chewing gum.

According to the studies, the genus Marrubium biochemically contains
terpenoids, flavonoids, phenyl propanoids, phytosterols, nitrogenous
substances, resins, waxes and minerals (Piozzi et al., 2006; Citoglu and
Aksit, 2000; Kilic, 2018). It has been observed that Marrubium species
exhibit various biological activities such as cardiovascular, antidiabetic,

analgesic, antipyretic, abortive, antibacterial, and antioxidant etc.



Species of this genus can be considered as a source of natural chemical
compounds that have the potential to be used in the food and
pharmaceutical industry (Kharazian & Hashemi, 2017; Sarikurkcu et
al., 2018).

Marrubium parviflorum Fisch. & C.A.Mey. is accepted, and its native
range is Turkey to Iran. The plant is perennial, herbaceous, usually
more or less branched, the roots are quite thick and light brown. The
stem is upright, 13-28 cm long, and the stem and leaves are hairy.
Corolla is cylindrical, yellow or yellowish white. Flowering time is
May-August. Its spreading altitude is 700-2200 m. The plant generally
spreads on steppes, rocky slopes, fields and roadsides. The spread of
the species outside of our country is Azerbaijan and Iran (Akgul, 2004).
The tea prepared from the aerial parts of M. parviflorum to be used as
diuretic and chest tightness in Turkey (Koyuncu et al., 2010). M.
parviflorum has arich content in flavonoids, phenylethanoid glycosides
and caffeoylquinic acid derivatives. As is known, these compounds
have antioxidant and analgesic activity. In this respect, M. parviflorum
is a plant with medical potential (Delnavazi et al., 2017). The air-dried
and powdered leaves of M. parviflorum was collected at flowering stage
from natural area (Gaziantep/TURKEY) was extracted with methanol,
and this extract exhibited significant antioxidant activities and
contained significant levels of phenolics. Rosmarinic acid was the most
abundant phenolic acid in the methanolic extract (Yumrutas &

Demirors Saygideger, 2010).
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The plants in this genus are used in both modern and traditional
medicine. Although there are many studies on the M. vulgare species,

there are limited number of studies on the M. parviflorum species.

In this study, the antioxidant, enzyme inhibition, cell viability, and
antimicrobial activities, as well as chemical components of ethanol
extracts from the aerial parts of M. parviflorum subsp. parviflorum
Fisch. & C.A.Mey. collected from two different locations in the natural

area were investigated.

2. MATERIAL AND METHODS
2.1. Plant Material

The aerial parts of M. parviflorum subsp. parviflorum in full flowering
periods were collected from two different location in Yozgat (LOC 1-
3509582 E, 3935191 N, 1120m, 23.06.2017, LOC 2- 3446067 E,
3947731 N, 1238m, 05.07.2017). Collected fresh aerial parts were dried
at room temperature. Species identification of the collected plants was

made in Yozgat Bozok University Biology Department (Figure 1).

Figure 1. The image of M. parviflorum subsp. parviflorum in natural area
(Yozgat/TURKEY-02.06.2017).




2.2. Preparation of Plant Extracts

The collected plant samples were air dried and grinded. Then 10 grams
of the leaf was soaked in 50 mL of 80% ethanol (Sigma) (48 h). The
extracts that were filtered and were dried in a rotary evaporator, were
analyzed by GC-MS for determine their components. Gas
Chromatography / Mass Spectrometer was used to identify the
components of the extracts and Gas Chromatography was used to
determine the relative percentages (Sacchetti et al., 2005). GC-MS
analyses were worked with mass spectrometer detector. Helium gas
was used as a carrier gas at a constant flow rate of 1.5 ml in minutes,
and 1 pl injection volume using splitless mode was programmed among
80-300 at rate of 5 in minutes. Post run was set at 300 °C for 2 min.
Total run time was 60 minutes (Eruygur & Dural, 2019). The chemical
composition of the obtained extract was searched with three different

libraries (WON11.L, NISTO05a.L and wiley7n.I).

2.3. Biological Activity Evaluation
2.3.1. In vitro Antioxidant Activity

The DPPH radical scavenging activity of the extract was evaluated
according to the Blois method (1958) with slight modification. ABTS
radical scavenging activity was evaluated by the method of Re et al.
(1999) with minor modifications. Total phenolic content was
determined with spectrophotometric method (Clarke et al. 1993) and
expressed as gallic acid equivalents and flavonoid content was

determined with the aluminum chloride colorimetric method of Molan
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& Mahd (2014). The content of total flavonoids was expressed as
milligrams of catechine equivalent per gram of the dry weight of the

extract.
2.3.2. In vitro Enzyme Inhibition Assay

The acetylcholinesterase/butyrylcholinesterase inhibition assay was
carried out according to the Ellman method as described by our
previous study (Ergiil et al. 2019). The a-glucosidase inhibition method
was reported by Kumar et al. (2012) The o-amylase inhibition activity
of the extract was investigated by the method reported by Kumar et al
(2013). In both of the a-glucosidase and a-amylase inhibition method,

acarbose was used as a positive control.
2.4. Cell Viability Assay

Human breast cancer cell line MDA-MB-231 (HTB-26) mouse
fibroblast cells L929 were acquired from American Type Culture
Collection (ATCC, Manassas, VA, USA). The cells were maintained in
DMEM medium (Lonza, Walkersville, MD, USA), which was
supplemented with 10% (v/v) heat-inactivated fetal bovine serum
(FBS) (Sigma-Aldrich St. Louis, MO, USA) and 1 %
penicillin/streptomycin (Gibco Thermo Fisher Scientific). The cells
were cultured in a 25 cm? cell culture flask and incubated at 37°C in a
5% COz humidified atmosphere until they reached approximately an
80-90% confluence.



The cell viability of the ethanolic extract of M. parviflorum subsp.
parviflorum LOC1 and M. parviflorum subsp. parviflorum LOC2 was
assessed using the XTT (2,3-bis-(2-methoxy-4-nitro-5-sulfophenyl)-
2H-tetrazolium-5-carboxanilide) assay (Roche Diagnostic, Germany)
against the MDA-MB-231 and L929 cells. Extracts were dissolved in
DMSO and diluted in DMEM prior to treatment. Cells were seeded in
96-well plates at the density of 1x10* cells per well in 100 pL of DMEM
culture media and were allowed to adhere overnight. The next day, the
cells were treated with increasing concentrations (0.0625, 0.125, 0.25,
0.5, 1 mg/mL) of ethanolic extract of M. parviflorum LOC-1 and M.
parviflorum LOC-2 for 24 h. Besides, non-treated cells and cells treated
with DMSO (0.5%) were used as negative control and solvent control
respectively. At the end of the incubation period, 50 uL XTT labeling
mixture was added to each well for determination of living cells and
then the plates were incubated at 37°C for another 4 h. After mixing,
the absorbance of each well was measured using a microplate reader
(Thermo, Germany) at 450 nm against the control. All experiments
were conducted in three independent experiments, and the cell viability

was expressed in % related to control (100% of viability).
2.5. Antimicrobial Activity

The broth microdilution method was used to determine the minimum
inhibitory concentration (MIC) of M. parviflorum subsp. parviflorum
ethanol extracts. The antimicrobial activities of the extracts were
evaluated using Escherichia coli (ATCC 25922), Staphylococcus
aureus (ATCC 29213), Pseudomonas aeruginosa (ATCC 27853),
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Bacillus cereus (ATCC 27853), Candida albicans (ATCC10231) and
Candida tropicalis (DSM11953). The extracts were dissolved in
DMSO (50 mg/mL) and then serial two-fold dilution was made in
microtiter plate. Mueller Hinton Broth was used for bacteria and
Sabouraud Dextrose Broth for yeasts. Final extract concentration in
wells was ranged from 2.5 to 0.004 mg/mL. The final inoculum size
was 5x10° CFU/mL in the bacteria wells and 0.5-2.5x10° CFU/mL in
the Candida sp. wells (CLSI, 2002; CLSI, 2012). The MIC value of the
extracts were determined as the lowest concentration that completely

inhibited microbial growth after 24 hours of incubation at 37 °C.
3. RESULTS and DISCUSSION

M. parviflorum subsp. parviflorum was collected from two different
locations and chemical composition of the 80% ethanol extracts was

evaluated (Table 1).

Table 1: Chemical Components of %80 Ethanol Extracts of M. parviflorum subsp.
parviflorum collected from Two Different Locations

Chemical Components Relative Content

RT! LOC 1 LOC2

Phenol, 2-methoxy- 15.063 1.58 -
4H-Pyran-4-one, 2,3-dihydro-3,5-di hydroxy-6-methyl- 16.791  1.48 -
(+)-Borneol 17.358 - 0.75
1,4:3,6-Dianhydro-.alpha.-d-glucopyranose 18.662 - 3.09
2-Methoxy-4-vinylphenol 22.605 7.31 6.91
Phenol, 2,6-dimethoxy- 24235 242 -
Phenol, 2,4-bis(1,1-dimethylethyl) 29379 343 1.70
Cyclododecane 33.465 9.08 4.93
(-)-Loliolide 35.130 1.95 1.36
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2-Pentadecanone, 6,10,14-trimethyl 36.349  2.19 -

Lidocaine 37476  6.31 -
1,2,3-Trimethyl-cyclopent-2-enecar boxaldehyde 38.065 4.13 -
Hexadecanoic acid, ethyl ester (CAS) 38.844 250 -
Phytol 40.732  1.67 3.66
4,5,6-Trimethyl-2-pyrimidone 41596 - 2.73
9-Borabicyclo[3.3.1]nonane, 9-heptyl- 42.111  5.84 -
9-Octadecenamide 44325 3.06 -
Methyl steviol 46.048 - 5.47
.beta.-Amyrin 52.056 - 8.64
Heptadeca-2,15-diyne 53.841 - 40.94

! Retention Time
In the total of 20 components were determined, and common for each
location. According to obtained data, while the most components (total
14) were determined in LOC 1, the fewest components (total 11) in
LOC 2. 2-Methoxy-4-vinylphenol, Phenol, 2,4-bis(1,1-dimethylethyl),
Cyclododecane, (-)-Loliolide, Phytol were determined as a common
component in both locations. The major components of LOC 1 was
exhibited “Cyclododecane” (9.08 %), were followed “2-Methoxy-4-
vinylphenol” with 7.31 % and “Lidocaine” with 6.3 %. The major
components of LOC 2 was obtained “Heptadeca-2,15-diyne” (40.94
%), were followed “.beta.-Amyrin” with 8.64 % and “2-Methoxy-4-
vinylphenol” with 6.91 %. %. In other study done with ethanol fraction
of Marrubium vulgare L. by Boulila et al. (2015), they were determined
Quercetin-3-D-0O-galactoside (14.46 mg/g DW) as major component.
And again, other study by Tlili et al. (2019), Quinic acid was exhibited

as the major component of acetonic extract of M. vulgare.
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3.1. Biological Activity Evaluation
3.1.1. In vitro Antioxidant Activity
3.1.1.1. DPPH and ABTS Radical Scavenging Activity (%)

The antioxidant activity of M. parviflorum subsp. parviflorum from two
different locations collected was tested by DPPH, ABTS radical
scavenging method Figure 2 (a-b).

@
o

- LOC1
- LOC2
-4 Gallic Acid

a
3

- LOC1
-= |OC2
-+ Gallic Acid

o

S
a
3

a
3

c
4

DPPH Radical Scavenging Activity (%)
o

@
S
ABTS Radical Scavenging Activity (%)

T r ]
500 1000 1500 [ 500 1000 1500
Concentration (mg/mL) Concentration (mg/mL)

(a) (b)

Figure 2. DPPH (a) and ABTS (b) radical scavenging activity of %80 ethanol
extracts of M. parviflorum subsp. parviflorum collected from two different locations

The free radicals are known as the cause of some important disease such
as cancer, diabetes mellitus, hypertension etc. Therefore, natural
antioxidants are important for the elimination of free radicals. In this
study, we have demonstrated that the ethanol 80 % extract prepared
from M. parviflorum subsp. parviflorum aerial parts contains high
levels of antioxidant activities (the IC50 values; 556.97+0.08 ug/mL
and 370.9140.08 pg/mL for DPPH in LOC 1 and LOC 2, respectively),
(the IC50 values; 3.65+0.02 pg/mL and 2.31+0.01 pg/mL for ABTS in
LOC 1 and LOC 2, respectively) at the base of DPPH and ABTS radical
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scavenging activity. When the obtained data was analyzed, according
to especially ABTS radical scavenging activity test were very close to
standard Gallic Acid values (the ICso value of 0.39+0.01 pg/mL).
According to the study of another researchers, Marrubium vulgare has
effect strong antioxidant activity and potential to reduce oxidative stress

(Boulila et al. 2015; Rezgui et al. 2020).

3.1.1.TFC (Total Flavonoid Content) and TPC (Total Phenol
Content)

The total phenol and total flavonoid content of 80% ethanol extract
from M. parviflorum subsp. parviflorum plants in different two

locations collected are presented in Figure 3 (a-b).

a
=)

mm LOC1
== LOC2

JR— mm | OC1
40 = LOC2

]

TPC (Total Phenol Content)
a
-]

TFC (Total Flavonoid Content)

o

A N ()\ o‘b
S S N S
Concentration (mg/mL) Concentration (mg/mL)
(a) (b)

Figure 3. TPC (a) and TFC (b) of %80 ethanol extracts of M. parviflorum subsp.
parviflorum collected from two different locations

Both total phenol and total flavonoid content were higher found in LOC
2 (194.75+£9.07 mg GAE/g and 44.88+0.3 mg QE/g, respectively) than
LOC1 (52.95+£8.74 mg GAE/g and 29.1+16.4 mg QE/g, respectively).
In addition, the results demonstrated that the plants grow region can
varies the content of total flavonoid and phenolic compounds in M.

parviflorum subsp. parviflorum. When the plants contain a higher
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amount of total phenolic and flavonoid compounds, they capable of

inhibiting free radicals.
3.1.2.The Enzyme Activities

The enzyme activities of 80% ethanol extract obtained from M.

parviflorum subsp. parviflorum were investigated (Table 2).

Table 2: Enzym Activity of %80 Ethanol Extracts of LOC 1 and LOC 2

Anticholinesterase Antidiabetic Skin
Extracts Activity Activity Whitening
AChE BChE a-Glucosidase a-Amylase Tyrosinase
LOC 1 87.81+0.04  16.08+0.05  10.04+ 0.09 9.51+£0.056 67.98+0.009
LOC2 93.15+0.06  24.05+ 0,02  50.95+ 0.09 21.29+0.04 78.55+0.001
Reference
Drugs

Galanthamine 93.87+£0.56  89.89+0.01

Hydrobromide

Acarbose 57.56+0.52 58.40+0.63

Kojic Acid 56.42 +1.59

3.1.2.1. Acetylcholinesterase/Butyrylcholinesterase
Inhibition Assay

The acetylcholinesterase (AChE) and butyrylcholinesterase (BChE)
inhibitory activities of the ethanol 80 % extract of M. parviflorum
subsp. parviflorum were evaluated Table 2. The based on data of
compared with reference drug (galantamine hydrobromide used for the
treatment of Alzheimer’s disease) (93.87+0.56 % and 89.89+0.01 for %
AChE and BChE inhibition, respectively), M. parviflorum plants that
grown in both locations (87.81+0.04 % for LOC1 and 93.15+0.06 % for
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LOC2), have strong acetylcholinesterase inhibition. However, it was
not considered very active in terms of butyrylcholinesterase inhibition

of M. parviflorum.
3.1.2.2. o-Glucosidase and a-amylase Inhibition Assay

The a-glucosidase and a-amylase related to antidiabetic activity
enzyme. The acarbose was used as reference drug for the inhibitory
effects against a-glucosidase (57.56+0.52 %) and a-amylase
(58.40+0.63 %) and they compared with the obtained data. According
to obtained data, the % 80 ethanol extract of M. parviflorum subsp.
parviflorum that was collected from LOC2 (50.95+ 0.09 %) has
inhibitory effect in terms of a-glucosidase (Table 2). However, M.
parviflorum collected from both locations, the activity was low in terms
of a-amylase inhibitory effect (9.51 + 0.056 % for LOCI, 21.29 + 0.04
% for LOC2) (Table 2).

3.1.2.3. Tyrosinase inhibition assay

Kojic acid was used as the reference drug for tyrosinase inhibition
assay. When % inhibitory activities of M. parviflorum subsp.
parviflorum that were collected both LOC1 and LOC2, in the 80 %
ethanol extract compared with the positive control drug kojic acid
(56.42 + 1.59 %), the extracts have been shown to have very high
Tyrosinase inhibition activity (67.98+0.009 % and 78.55+ 0.001 %,
respectively) (Table 2).
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3.2. Cell Viability Assay

In vitro cytotoxicity of M. parviflorum LOC-1 and M. parviflorum
LOC-2 ethanol extracts were evaluated both on MDA-MB-231 and
L1929 cell lines by XTT assay and results are given in Figure 4.
According to the experimental results, both plant extracts showed
significant anticancer effect on breast cancer cell in a dose-dependent
manner (p<0.05).

_— LOC-11Cq= 0.153 mg/mL

LOC-2 ICsy= 0.462 mg/mL
80

60

404

Cell Viability (%)

204

T T T T T
0.0625 0.125 0.25 0.5 1

Concentration (mg/mL)

Figure 4. The antiproliferative activity of M. parviflorum LOC-1 and M.
parviflorum LOC-2 extracts.

Furthermore, the cell proliferation results clearly showed that for all
concentration the M. parviflorum LOC-1 extract has stronger anticancer
effect than the M. parviflorum LOC-2 extract on MDA-MB-231 cells.
The IC50 values of M. parviflorum LOC-1 and M. parviflorum LOC-2
extracts in MDA-MB-231 cell lines were calculated as 0.153 mg/mL
and 0.462 mg/mL, respectively. On the other hand, both extracts did not
show significant cytotoxicity on 1929 cell line at the concentration

range (1-0.0625 mg/mL).
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3.3. Antimicrobial activity

The antimicrobial activities of M. parviflorum LOC-1 and M.
parviflorum LOC-2 extracts against E. coli, S. aureus, P. aeruginosa,
B. cereus, C. albicans and C. tropicalis. were tested using the
microdilution technique at the concentration range 2.5 to >2.5mg/mL
(Table 3).

Table 3: The Antimicrobial Activity Values of %80 Ethanol Extracts of the LOC 1
and LOC 2

E. coli S. aureus P. aeruginosa B. cereus C. albicans C. tropicalis

ATCC 25922 ATCC 29213 ATCC27853 ATCC11778  ATCC1023 DSM11953
LOC 1 2.5 >2.5 >2.5 >2.5 >2.5 >2.5
LOC2 0.625 1.25 2.5 1.25 >2.5 2.5

According to Holetz et al. (2002) if the extracts displayed an MIC less
than 100 pg/ml, the antimicrobial activity is good; from 100 to 500
pg/ml the antimicrobial activity is moderate; from 500 to 1000 pg/ml
the antimicrobial activity is weak; over 1000 pg/ml the extract is
considered inactive. According to these criteria, the LOC 2 extract of
M. parviflorum showed weak antimicrobial activities against E. coli
(0.625 mg/mL). It was found that other extracts of M. parviflorum did
not have antimicrobial activity on microorganisms used in the
experiment. Yabrir (2018) was reported that some Marrubium EOs
have moderate antimicrobial activity or negligible, while others were
ineffective. This difference in antimicrobial activity might be attributed
to the change of chemical composition of EOs and concentrations used
in tests (Yabrir, 2018). It was stated that the ethanol extract of M.

parviflorum showed activity towards Klebsiella pneumoniae (8 mm), S.
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aureus (12 mm) using disc diffusion assay, but the same extract did not
reveal any activity towards E. coli, P. aeruginosa, S. agalactiae,
Salmonella enteritidis, Salmonella gallinarum. MIC values were
reported as 1 mg/mL for S. aureus and 4 mg/mL for K. pneumoniae

(Keles et al., 2001).
4. CONCLUSION

The plant extracts used in this study showed important biological
activity. The findings from the analyzes differed according to the
locations where the plants were collected. The natural growing
environment of plants has been effective on the chemical composition.
The change in the chemical composition of plants is reflected in the
biological activity they display. M. parviflorum subsp. parviflorum has
been observed that the plant is a potential medicinal plant with

important therapeutic properties.

19



REFERENCES

Akgul, G. (2004). The revision of the genus Marrubium L. (Lamiaceae) of Turkey,
Ph. D. Thesis, Ankara University, TURKEY.

Blois M.S. (1958). Antioxidant determination by the use of a stable free radical,
Nature, Vol. 181, pp. 1199-1200.

Blumenthal M., Goldberg A. & Brinckmann, J. (2000). Herbal medicine: expanded
commission E monographs. 2" edition. Copyright American Botanical
Council. Publ. Integrative Medicine Communications. 130-133.

Boulila, A., Sanaa, A., Ben Salem, 1., Rokbeni, N., M’rabeta, Y., Hosnia, K. & Xavier
Fernandez, X. (2015). Antioxidant properties and phenolic variation in wild
populations of Marrubium vulgare L. (Lamiaceae). Industrial Crops and
Products, 76: 616-622.

Citoglu, G. S. & Aksit, F. (2000). Marrubium trachyticum Uzerine Farmakognozik
Aragtirmalar, Yiiksek Lisans Tezi, Ankara Universitesi Saglk Bilimleri
Enstitiisii, Ankara, Turkey.

Clarke, G., Ting, K., Wiart, C. & Fry, J. (2013). High correlation of 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging, ferric reducing activity potential
and total phenolics content indicates redundancy in use of all three assays to
screen for antioxidant activity of extracts of plants from the Malaysian Forest.
Antioxidants, 2: 1-10.

CLSI, (2002). Reference Reference Method for Broth Dilution Antifungal
Susceptibility Testing of Yeasts, Approved Standard, 2nd ed., NCCLS
document M27- A2. CLSI, 940 West Valley Road, Suite 1400, Wayne,
Pennsylvania 19087- 1898, USA, 2002.

CLSI, (2012) Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria
that Grow Aerobically, Approved Standard, 9th ed., CLSI document M07-A9.
Clinical and Laboratory Standards Institute, 950 West Valley Road, Suite
2500, Wayne, Pennsylvania 19087, USA, 2012.

20 | RESEARCH IN MEDICINAL AND AROMATIC PLANTS



Delnavazi, M.R., Yassa, N., Shakeri, A. & Rostamiasrabadi, P. (2017). Marrubium
parviflorum Fisch.&C.A.Mey.; phytochemical constituents and antioxidant
activity, Research Journal of Pharmacognosy,4:79.

Ergiil, M., Ergiil, M., Eruygur, N., Atas, M. & Ugar, E. (2019). In Vitro evaluation of
the chemical composition and various biological activities of Ficus carica leaf
extracts,Turkish Journal Pharmaceutical Sciences, 16(4): 401-409.

Eruygur, N. & Dural E. (2019). Determination of 1-deoxynojirimycin by a developed
and validated HPLCFLD method and assessment of in-vitro antioxidant, o-
amylase and a-glucosidase inhibitory activity in mulberry varieties from
Turkey. Phytomedicine, 53: 234-242.

Farzaneh, F., Mosaddegh, M., Motamed, S. M. & Abdolbaset, G. (2005). Lamiaceae
in folk medicine in Iran: from ethnobotany to pharmacology. Iranian Journal
of Pharmautical Research, 2: 63-79.

Guner, A., Aslan, S., Ekim, T., Vural, M. & Babac M.T. (2012). Tiirkiye Bitkileri
Listesi (Damarli Bitkiler), Istanbul: Nezahat Gokyigit Botanik Bahgesi ve
Flora Arastirmalar1 Dernegi Yayini.

Holetz, F. B., Pessini, G. L., Sanches, N. R., Cortez, D. A. G., Nakamura, C. V. &
Dias Filho, B. P. (2002). Screening of some plants used in the Brazilian folk
medicine for the treatment of infectious diseases, Memorias do Instituto
Oswaldo Cruz, 97(7):1027-1031.

Keles, O., Ak S., Bakirel, T. & Alpinar, K. (2001). Tirkiye’de yetisen bazi bitkilerin
antibakteriyel etkisinin incelenmesi. Turkish Journal Veterinary and Animal
Sciences, 25: 559-565.

Kumar, D., Kumar, H., Vedasiromoni, J. R. & Pal, B.C. (2012). Bio- assay guided
isolation of a-glucosidase inhibitory constituents from Hibiscus mutabilis
leaves, Phytochem. Anal., 23: 421-425.

Kumar, D., Gupta, N., Ghosh, R., Gaonkar, R.H. & Pal, B.C. (2013). a-Glucosidase
and a-amylase inhibitory constituent of Carex baccans: Bio-assay guided
isolation and quantification by validated RP-HPLC-DAD. Journal of
Functional Foods, 5: 211-218.



Kilic, O. (2018). Fatty acid and essential oil composition of Marrubium parviflorum
subsp. parviflorum plant. MSU Journal of Sciences, 6(1):487-491.

Kharazian, N. & Hashemi, M. (2017). Chemotaxonomy and morphological studies in
five Marrubium L. species in Iran. Iran. J. Sci. Technol. Trans. A Sci., 41: 17-
31.

Koyuncu, O., Yaylaci, O.K., Ozturk, D., Potoglu Erkara, 1., Savaroglu, F., Akcoskun,
0. & Ardic, M. (2010). Risk categories and ethnobotanical features of the
Lamiaceae taxa growing naturally in Osmaneli (Bilecik/Turkey) and environs.
Biological Diversity and Conservation, 3(3): 31-45.

Molan A.L. & Mahdy A.S. (2014.) Iraqi medicinal plants: Total flavonoid contents,
free-radical scavenging and bacterial beta-glucuronidase inhibition activities.
IOSR J Dent Med Sci Ver 11, 13: 2279-861.

Piozzi, F., Bruno,M., Rosselli, S. & Maggio, A. (2006). The diterpenoids of the genus
Marrubium (Lamiaceae). Natural Product Communications,1(7): 585-592.

Re R, Pellegrini, N., Proteggente, A., Pannalaa, A., Yang, M. & Rice-Evans, C.
(1999). Antioxidant activity applying an improved ABTS radical cation
decolorization assay. Free Radic Biol Med, 26: 1231-1237.

Rezgui, M., Majdoub, N., Mabrouk, B., Baldisserotto, A., Bino, A., Ben Kaab, L. B.
& Manfredini, S. (2020). Antioxidant and antifungal activities of marrubiin,
extracts and essential oil from Marrubium vulgare L. against pathogenic
dermatophyte strains. Journal De Mycologie Me’ dicale. 30(1):100927.

Sacchetti, G., Maietti, S., Muzzoli, M., Scaglianti, M., Manfredini, S., Radice, M. &
Bruni, R. (2005). Comparative evaluation of 11 essential oils of different origin
as functional antioxidants, antiradicals and antimicrobials in foods. Food
Chemistry, 91: 621-632.

Sarikurkcu, C., Ozer, M. S., Calli, N. & Popovi¢-Djordjevié, J. (2018). Essential oil
composition and antioxidant activity of endemic Marrubium parviflorum
subsp. oligodon. Industrial Crops and Products, 119: 209-213.

Tlili, H., Hanen, N., Ben Arfa, A., Neffati, M., Boubakri, A., Buonocore, D., Dossena,
M., Verri, M. & Doria, E. (2019). Biochemical profile and in vitro biological

22 | RESEARCH IN MEDICINAL AND AROMATIC PLANTS



activities of extracts from seven folk medicinal plants growing wild in southern
Tunisia, PLoS ONE, 14(9). https://doi.org/10.1371/journal.pone.0213049.
Yumrutas, O. & Demirors Saygideger, S. (2010). Determination of in vitro
antioxidant activities of different extracts of Marrubium parviflorum Fish et
Mey. and Lamium amplexicaule L. from south east of Turkey. Journal of
Medicinal Plants Research, 4(20): 2164-2172.
Yabrir, B. (2018). Chemical composition and biological activities of some Marrubium

species essential oil: a review. Chemistry Journal of Moldova, 13(2): 8-23.



24 || RESEARCH IN MEDICINAL AND AROMATIC PLANTS



CHAPTER 2

Lavandula stoechas ssp. stoechas: IN VITRO ANTIOXIDANT,
AND ENZYME INHIBITORY ACTIVITIES

Assist. Prof. Dr. Fatma AYAZ!
Assoc. Prof. Dr. Nuraniye ERUYGUR!
Res. Ass. Giilsiim BOSDANCI!
Res. Ass. Damla KIRCI!

Res. Ass. Tugsen DOGRU!

Prof. Dr. Yavuz BAGCI?
Assist. Prof. Dr. Siileyman DOGU?

! Selcuk University, Faculty of Pharmacy, Department of Pharmacognosy, Konya,
Turkey

ORCID ID: 0000-0003-3994-6576, e-mail: fatmaayaz88 @hotmail.com
(corresponding author)

ORCID ID: 0000-0002-4674-7009, e-mail: neruygur @ gmail.com

ORCID ID: 0000-0002-5952-3581, e-mail: glsmbsdnc @ gmail.com

ORCID ID: 0000-0002-3479-3999, e-mail: damlakirci93bnd @ gmail.com
ORCID ID: 0000-0003-0101-9742, e-mail: tugsen.dogru@selcuk.edu.tr

2Selcuk University, Faculty of Pharmacy, Department of Pharmaceutical Botany,
Konya, Turkey

ORCID ID: 0000-0002-2343-3672, e-mail: ybagci66 @gmail.com

3 Necmettin Erbakan University, Meram Vocational School, Department of Animal
and Plant Production, Konya, Turkey

ORCID ID: 0000-0002-5352-9288, e-mail: suleymandogu @ gmail.com

25


mailto:fatmaayaz88@hotmail.com
mailto:neruygur@gmail.com
mailto:glsmbsdnc@gmail.com

26 | RESEARCH IN MEDICINAL AND AROMATIC PLANTS



INTRODUCTION

The genus Lavandula L. (Lamiaceae) is grown widely in the
Mediterranean area which, have traditionally been used as antiseptic,
wound repair, sedative, analgesic and egzema. Lavandula spec.,
includes rich source of phytochemical profiles, has particularly
medicinal important, and economic value in perfumery and cosmetic
industry due to its essential oils (Baytop, 1999; Celep et al., 2017). The
genus Lavandula (Lamiaceae) is widely grown in the Mediterranean
area which is represented by 39 species. As for themorphological
properties of Lavandula species, calyx, and corolla is tubular, and with
5 lobes. The flowers are seen that upper lip has 2 lobes and 4 stamens,
with short filaments. Moreover, two subspecies of Lavandula stoechas
L., named as Lavandula stoechas subsp. stoechas and L. pedunculata
subsp. cariensis, are naturally grown in Turkey. Lavandula stoechas
subsp. stoechas is particularly grown in Canakkale, Istanbul, Kocaeli,
Balikesir, Mugla, Icel, and Hatay. These two species of Lavandula, are
locally named as ‘‘karabas otu, karan, lavanta ¢igegi’’ in Turkey (Davis,

1982; Baytop, 1999).

One of the medicinal aromatic plants, Lavandula stoacheas usually
used for traditional medicine in the form of essential oil, and extract
prepared as infusion. They are used for antiseptic, sedative, and
analgesic properties, as well as the treatment of wound, and egzema
(Baytop, 1999; Ayanoglu et al., 2000). Recently, there are several
works on the pharmacological and phytochemical compositions of

Lavandula species, due to their economic and medicinal values. In the
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literature, it was shown that the different extracts of Lavandula species,
and the essential oils of the plants have a wide range of pharmacological
activities including anti-inflammatory, antioxidant, insecticidal,
antimicrobial, and sedative properties (Wells et al. 2018; Salehi et al.
2018; Bousta et al. 2020).

In a phytochemical study, the chemical compositions of Lavandula
species were identified as 548 components. While the non-volatile
compounds were constituted of flavonoids, hydroxycinnamic acid, and
triterpenoids, volatile components were mainly represented by

hydrocarbons and monoterpenes (Héral et al., 2020).

The antioxidant activitiy of the natural source has a great importance
on the biological property because it may play a key role in the
prevention of some diseases, such as cancer, Alzheimer’s disease, brain
dysfunction, heart disease, obesity, and immune system disorders.
Among the specific enzymes for the neurodegenerative diseases,
butyrylcholinesterase, and acetylcholinesterase enzymes have mostly
been investigated, and their inhibitors have become the extraordinary
alternatives in treatment of Alzheimer’s disease (Orhan et al., 2004; Al-
Mamun et al., 2016). Moreover, it was known that a-glucosidase
inhibitor agents are included as the available glucose-lowering
remedies (Andrade-Cetto et al., 2008). In addition to this enzyme,
tyrosinase, which is phenoloxidase, is known to be a key enzyme for
melanin biosynthesis. According to the literature, it was reported that
exchanges in melanogenesis may be responsible for some of the

histopathological, and clinical properties unique to malignant
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melanoma, cancer with a fast increase of incidence (Brown and Nelson,
1999). Therefore, anti-tyrosinase enzyme activity has been the

subjected on several studies (Baurin et al., 2008).

The purpose of this research was to evaluate the enzyme inhibitory
effects, and antioxidant potentials of aqueuos, and methanolic extracts
obtained from aerial parts of Lavandula stoechas ssp. stoechas, as well
as their total phenolic and flavonoid contents. Antioxidant activity was
evaluated by 1,1-Diphenyl-2-picryl hydroxyl (DPPH) quenching assay
and 2,2'-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt (ABTS) radical scavenging assays. Additionally,

total phenol and flavonoid contents of the extracts were investigated.
1. MATERIALS AND METHODS
1.1. Plant Material

The aerial parts of Lavandula stoechas ssp. stoechas were collected
from Anamur, Mersin (Turkey) in May 2017. The plant material was
identified by Prof. Dr. Yavuz Bagc1 and were kept at the Herbarium of
the of Selguk University in Konya (KNYA), Turkey (S. DOGU 3283 &
Y. BAGCI).

1.2. Preparation of Plant Extracts

The aerial parts of L. stoechas ssp. stoechas were dried in the shade and
the dry stems and leaves were ground in a blenderthen the powdered
plant material was subsequently extracted in ethanol (70%), and water

for 24 h at room temperature. After the maceration procedure was
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repeated three times, extracts were finally filtered through filter paper,
and the filtrates were concentrated to dryness under reduced pressure in
a rotary evaporator at 40°C. Then, dried extracts were stored at -20 °C
until the further use to analysis for the antioxidant, and enzyme

inhibition activities.

1.3. Determination of Antioxidant Activities of Lavandula

stoechas ssp. stoechas

The antioxidant effects of the aqueous and ethanolic extracts of aerial
parts of L. stoechas ssp. stoechas were tested using different methods,
ABTS™, DPPH' radical scavenging activity, total flavonoid and phenol

content and Fe*? chelating method.
1.3.1. DPPH Radical Scavenging Activity

The free radical scavenging effects of the ethanolic and aqueous
extracts were analysed according to Clarke ef al. method (Clarke et al.,

2013).

Firstly, 20 uL of the extract was mixed with 180 uL of 0.04 mg/mL
freshly prepared DPPHe methanol solution in 96-well plates.
Methanolic solvent was used as the control, and gallic acid was used
for the positive control. After 15 min of incubation at 25°C in the dark,
the plate was measured at 540 nm with a Elisa reader (Multiscan Sky,

USA).

30 | RESEARCH IN MEDICINAL AND AROMATIC PLANTS



1.3.2. ABTS"" Radical Scavenging Activity

For determining the ABTS"" radical scavenging effects of the ethanolic,
and aqueous extracts, according to Re et al., method was followed with
slight modification (Re et al., 1999). The stock solution of ABTS™" was
made by reacting 7 mM ABTS"" solution with 2.4 mM potassium
persulfate solution in equal volume for 16 h in the dark. The studying
solution was then prepared by diluting the stock ABTS™, until the
absorbance of 0.704+0.02. 50 pL of the extract was mixed with 100 puL
of ABTS™" test solution, then the mixture was left for 10 min. The plate
was measured at 734 nm. All the activities were conducted in triplicate,
and the results expressed as the mean =+ standard deviation. Appropriate
negative standard (ethanol) and positive control (trolox) were analysed,
simultaneously and the % inhibition of test samples was calculated with

the following equation:

% Inhibition= [(Absorbance of control-Absorbance of test

sample)/Absorbance of control] x100
1.3.3. Determination of Total Phenolic Content (TPC)

For the measurement of the TPC in the ethanolic, and aqueous extracts,
the spectrophotometric Folin-Ciocalteu (F-C) method was used
according to the method of Clarke et al., with slight modification
(Clarke et al., 2013). Briefly, 10 uL of extract was mixed with 100 puL
of freshly 1/10 diluted F-C reagent with distilled water. After 5 min, the
solution was mixed with 100 pL of Na,COs3 (7.5%) solution, and

incubated for 60 min at room temperature. The measurement of
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absorbance was read at 650 nm in a microplate reader (Multiscan Sky).
All the analyses were performed in triplicate, and the results expressed
as the mean =+ standard deviation (SD). Calibration curve was formed
with concentration vs absorbance and gallic acid the TPC was

calculated as mg GAE (gallic acid equivalent)/ g extract.
1.3.4. Determination of Total Flavonoid Content (TFC)

For the estimation of TFC in the ethanolic, and aqueous extracts, the
aluminium chloride colorimetric method was used (Yang et al., 2011).
Briefly, 150 pL of extract sample (0.3 mg/mL) prepared with ethanol
was mixed with 150 uLL AlCI3 (2%) on a 96-welll plate. After 15 min of
incubation at room temperature, the absorbance was measured at 435
nm in a microplate reader. All determinations were applied for
triplicates. TFC was calculated as mg QE (quercetin equivalent)/ g

extract dry weight basis.
1.3.5. Iron Chelating Activity

The iron chelating activity of the ethanolic, and aqueous extracts were
analysed according to their interaction with the Fe?* ferrozine complex.
50 pL of extract was mixed with 50 puLL FeSO4 (0.1 mM), and 100 pL
3-(2-Pyridyl)-5,6-diphenyl-1,2,4-triazine-4',4"-disulfonic acid sodium
salt (Chai et al., 2014). After the incubation for 10 min, the absorbances

were recored at 562 nm. EDTA was used as positive control.
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1.4. Enzyme Inhibition Activities

1.4.1. Butyrylcholinesterase/Acetylcholinesterase Inhibition

Assay

This test was conducted according to the Ellman’s prosecure (Ellman
et al., 1961). A mixture of 20 uL of extract sample/positive control at
various concentrations, and 20 pL of enzyme (0.1 U/mL for
butyrylcholinesterase, and 0.22 U/mL for acetylcholinesterase) together
with 140 pL of 0.1 mM phosphate buffer (pH: 6.8) was incubated for
14 min. After the adding10 pL of 0.5 mM DTNB, 10 pL of the substrate
(0.2 mM butyrylthiocholine iodide/ 0.71 mM acetylthiocholine iodide)
was mixed, and incubated again for 5 min. When the substrate was
added, the absorbance of the plate was read at 0 min, and 5 min,
therefore the yellow colour was measured at 412 nm. Galantamine was
used as positive control.

% Inhibition= [(Absorbance of controlo-smin-Absorbance of test

sampleo-smin) /Absorbance of controlo-smin] %100
1.4.2. Tyrosinase Enzyme Inhibition Activity

The tyrosinase enzyme inhibition test was followed according to the
method by conducted Yang et al., (Yang et al., 2012). 100 pL of
phosphate buffer (0.1 M, pH = 6.8), and 20 pL of extract were mixed.
After the adding 20 pL of tyrosinase (250 U/mL) the plate was
incubated for about 10 min at 25°C. Then, 20 pL of 3 mM L-tyrosine
(was added as substrate, and incubated further for 30 min at 25°C. The

absorbance was read at 492 nm. Kojic acid was used as a positive
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standard. Each sample was performed in triplicate with different
concentrations. The inhibitory rate of the extracts on tyrosinase was

calculated by the following formula:

% Inhibition= [(Absorbance of control-Absorbance of test sample)

/Absorbance of control] X100
1.4.3. a-glucosidase Inhibition Assay

The a-glucosidase inhibitory activity of the ethanolic, and aqueous
extracts was assessed according to the chromogenic method reported
by Salehi et al. (Salehi et al., 2013).The mixture contained 120 pl of 0.1
M phosphate buffer (pH 6.9), 10 pl of test sample and 20 ul of a-
glucosidase (0.5 U/ml) at different concentrations. The mixed solution
was incubated in 96-well plates at 37°C for 15 min. After pre-
incubation, the enzymatic reaction was initiated by adding 20 pl of 5
mM p-nitrophenyl-a-D-glucopyranoside solution, and the reaction
mixture was incubated for another 15 min at 37°C. The reaction was
terminated by adding 80 pl of 0.2 M sodium carbonate solution, and
then absorbance was read at 405 nm by microplate reader. The
inhibitory rate of the extracts on a-glucosidase was calculated by the

following formula:

% Inhibition = [(Absorbance of control-Absorbance of test

sample)/Absorbance of control] x100
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1.5. Statistical Analysis

Data obtained from enzyme inhibition and in vitro antioxidant assays
were expressed as the mean + standard deviation (SD). The percentage
inhibitory effect of the extracts and standard compounds were
calculated trough extracts dose-response curve by GraphPad Software

(San Diego, CA, USA).
2. RESULTS and DISCUSSION

In this research ethanolic and aqueous extracts of aerial parts of
Lavandula stoechas ssp. stoechas were determined for in-vitro
antioxidant, and enzyme inhibition activities. Additionally, their total

flavonoid and phenolic contents were calculated.
2.1. In-vitro Antioxidant Activities

Antioxidant activity of the extracts obtained from plant source resulting
from various components by various kinds of antioxidant mechanisms
such as iron chelating, delaying peroxidation, and radical scavenging.
Hence, it was proposed that the antioxidant activity was not assessed by
using a single assay. Antioxidant activities of the ethanolic, and
aqueous extracts of the aerial parts of Lavandula stoechas ssp. stoechas
were evaluated on DPPH and ABTS radical scavenging, and iron
chelating methods, as well as total phenol/flavonoid content
determinations. Antioxidant activity findings of ethanolic, and aqueous

extracts of L. stoechas ssp. stoechas, and the reference compounds are
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summarized in Table 1. The ICso values of aqueous, and ethanolic
extracts were assessed in this study, and also presented in Table 1.

As for TPC of the samples, ethanolic extract was found as higher
phenolic contents (74.5+0,89 mg GAE/g extract) than aqueous extract
(42.93+2.03 mg GAE/g extract). Both extracts showed weak total

flavonoid contents.

The ethanolic extract (ICso: 64.6 = 1.9) showed lower antioxidant effect
than the aqueous extract (42.13 + 2.72) in DPPH method while the
ethanolic extract (ICso: 38.36+0.74) showed higher antioxidant effect
than the aqueous extract (ICso: 66.4+1.66) in ABTS method. Both

extracts demonstrated stong iron-chelating activities.

Table 1: In vitro Antioxidant Activities (%) of the Ethanolic, and the Aqueous
Extracts from Lavandula stoechas ssp. stoechas

Iron-

ABTS DPPH chelating Total Total
Sample (percentaget (percentaget activities phenol flavonoid

S.D.%) S.D.%) (percentage+ content content

83 pug/mLP 100 pg/mLP S.D.%) (TPC) (TFC)
250 pg/mLP

70 % 42,54 +0,09¢ 71,25 +0,37
Ethanolic  (IC50: (IC50: 64,6 = 745089 42.93+2.03

18,77 +2,71 mg GAEs/g GAEs/g

Extract of 38,36+0,74 1,9 pg/mL) extract extract

L. stoaches pg/mL)

Aqueous (61%2;?)% 1,53 4174146 -11.56+0.06
Extract of . 42,13£272  11,68+1,87  QEsl QEs/g

L. stoaches ug/mL) extract extract
Reference  g605+1260  91814004° 87066034 - -

a: standard deviation, b: final concentration, c: 33 pg/mL, d: Trolox, e: Gallic acid f: EDTA

In the literature, antioxidant activities of the methanol extract of L.
stoechas aerial parts were reported that total phenolic contents

(285.91+£0.75 mg of GAE/g of extract), total flavonoids (134.06+0.63
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mg of RE/g of extract), total tannins (149.60 £0.93 mg of TAE/g of
extract), and DPPH (ICso= 76.73 mg/ml) radical scavenging activity
were determined (Mushtaq et al., 2018). Karan reported the antioxidant
activity by ABTS, TFC, TPC and DPPH methods of ethyl acetate, and
methanolic extract of L. stoechas aerial parts. TPC of ethyl acetate, and
methanolic extracts were found as 2.18 mg GAE/g, and 3.33 mg
GAE/g, respectively. Ethyl acetate, and methanolic extracts exhibited
the considerable DPPH" scavenging (ICs0:28.71 pg/mL), and ABTS™
scavenging (ICs0:8.72 pg/mL) activities (Karan, 2018). In other study,
Ergiin and co-workers reported that the highest DPPH (62 %) was
assessed from the extracts of the flowers of L. stoechas (Ergiin et al.,
2018). The methanolic, and ethanolic extracts of L. stoechas flowers
showed DPPH (26-79 %) inhibition at different concentrations (Bayrak
et al., 2017). In the other study of Ali-shtayeh et al., the antioxidant
potential of the L. pubescens essential oil assessed by ABTS (ICs0:0.18
puL/mL), and reductive potential (RPs0:0.16 pL/mL) was detected (Ali-
shtayeh et al., 2020).

2.2. Enzyme Inhibition Activities

The inhibitory activities of the ethanolic, and aqueous extracts obtained
from aerial parts of Lavandula stoechas ssp. stoechas on a-glucosidase,
acetylcholinesterase  (AChE)/butyrylcholinesterase  (BChE), and
tyrosinase (TYR) were investigated in this work. These enzyme
inhibitory activities of the ethanolic extract was more active than the
aqueous extract. Phytochemical components of the ethanolic extract can

be responsible for the cholinesterase inhibition activity, therefore our
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findings can have an importance for the treatment of neurological

disease (Table 2).

Table 2: Enzyme Inhibition activities (%) of the Ethanolic, and the Aqueous Extracts
from Lavandula stoechas ssp. Stoechas

MeOH
Sample Extract of L. Water extract of Reference %'
L. stoaches
stoaches
50 pug/mL® 69.19+2.21 -
Inhibitory activity
against AChE 100 pg/mLP 95.11£2.95 - 4.5+3.11°¢
(percentage = S.D.%)
200 pg/mL® 98.76+ 0.68 -
50 ug/mL® 85.76 +£1.29 -

Inhibitory activity
against BChE 100 pg/mL® 96.36 £0.86 - 14.6+2.88¢
(percentage+ S.D.%)

200 pg/mL? 97.7842.52 -
62.5 pg/mL 1498122 26.0943.63
Inhibitory activity
against TYR 125 pg/mLP 1996191  42.96+0.82 80.96 +0.51¢
(percentage = S.D.%)
250 pg/mLP 24.36+1.43 49.35+4.79
Tnhibitory activity 40 hg/mL’ 31.2241.92 39.27+1.25
against alpha 80 pg/mL? 40.2842.02 68.1943.56 1.76+4.68°
glucosidase
(percentage =8.D.%) 160 1o/ 56.65+6.04 66.06:4.53

a: standard deviation, b: final concentration, -: no effect, c: Galantamin, d: Kojic acid, e: Acarbose

According to the literature, it was reported that the essential oil of
Lavandula pubescens exhibited strong anti-acetylcholinesterase (ICso=
0.9 pL/mL), and anti-butyrylcholinesterase (ICso = 6.82 pL/mL)
activities (Ali-shtayeh et al., 2020). The aqueous extract of L.
angustifolia at the concentration of 300 pg/ml showed no anti-
acetylcholinesterase (Soheili and Salami, 2019). In other study, the
ethanolic extract of L. viridis was showed inhibition activity on AChE

(87.69 £0.48%), and BChE (61.78+0.48%) at 2.5 mg/mL concentration
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(Costa et al., 2013). Otherwise, there is no report on the anti-tyrosinase,
anticholinesterase, and a-glucosidase effects of the ethanolic, and

aqueous extracts of the aerial parts of Lavandula stoechas ssp. stoechas.
3. CONCLUSION

As a conclusion, among the medicinal and aromatic plants, Lavandula
species, and their extracts, essential oils have widely been used in
cosmetic industry, medicine by-products in white biotechnology or as
food additives. The present study demonstrated that Lavandula
stoechas ssp. stoechas can be a worthwhile natural source with rich
phenolic compounds in the extracts due to the promising antioxidant,

anti-Alzheimer’s disease, and antidiabetic potentials.
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GIRiS

Tibbi ve aromatik bitkiler hastaliklarin 6nlenmesi, iyilestirilmesi ve
sagligin siirdiiriilebilmesi i¢in ilag¢ olarak geleneksel ve modern tipta
kullanilmaktadir. Ayni1 zamanda besin takviyeleri, bitkisel caylar,
baharat ve ¢esni olarak beslenmede faydalanilmaktadir. Viicut bakim
tiriinleri parfiimeri ve kozmetikte kullanilmasina ilaveten bocek ilaglart
ve parlatic1 sanayinde degerlendirilmektedir. Bu bitkilerin bir veya
birden fazla kisimlarindan (kok, kok-sap, yumru, gévde veya odunsu
yapi, kabuk, yaprak, cicek, meyve, tohum ve herba) drog yaprak olarak

yararlanilmaktadir.

Diinya’da 50.000 ila 70.000 arasinda bitki tiiriinlin modern ve
geleneksel tipda kullanildigi bilinmektedir. Gelismis tilkeler 6zellikle
tedavide bitkisel kaynaklara yonelmis durumdadirlar. Tedavide
kullanilan ilaglarin 6nemli bir kismini dogal kaynakli ilaglar
olusturmaktadir. Dogal kaynakli ilaglarin kullanim orani geligmis
iilkelerde % 60, gelismekte olan iilkelerde ise % 4 civarindadir. Diinya
niifusunun yaklagik % 80’1 sagligina kavusmak icin geleneksel tibb1 ve

tibbi bitkileri kullanmaktadir (Tan, 2010).

Diinya’da bugiin kullanilan tibbi ve aromatik bitkilerin sayis1 Diinya
Saglik Orgiitii'ne gére 20.000 civarindadir. Bunlardan 4.000 drog
yaygin bir sekilde kullanilirken; halen Diinya’da 2.000, Bat1 Avrupa’da
ise 500 kadar tibbi bitkinin ticaretide yapilmaktadir. Son yillarda,
Diinya bitkisel drog ticaret hacmi yillik 18-20 milyar dolar civarinda
olup ileriki yillarda daha da artacagi tahmin edilmektedir. Tiirkiye’de
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i¢c ve dis ticareti yapilan tibbi ve aromatik bitki tiirii sayisi alt tiirler de
dahil olmak iizere 500 adet olup, bunlardan 139 tiiriin ihracati

yapilmaktadir (Ozgiiven vd. 2005).

[lag sektdriimiiz tiim ilag satislar1 iginde diinyanin en biiyiik 16. iilkesi
olmasina ragmen ham madde konusunda biiyiik oranda disa bagimlidir.
Diger taraftan ila¢ sektoriine iliskin yapilan SWOT analizinde,
Tiirkiye’nin ila¢ ham maddeleri i¢in kaynak olarak kullanilabilecek pek
cok bitkinin yetisebildigi bir cografyaya sahip oldugu belirlenmistir
(Kirict, 2015).

Ulkemizde son yillarda tibbi ve aromatik bitkilere verilen devlet
destegiyle beraber; 2011 yilinda 405.097 ton olan {iiretimimiz, 2015
yilinda 513.794 ton olarak gerceklesmistir. Uretimimiz i¢inde kekik,
nane ve adagayr’nin payi ise sadece % 19 olmustur. Tiirkiye nin
ithracatinda 6nemli olan 26 bitkinin ihracat degeri ile ugucu yaglarin
ihracat degeri toplami1 2001 yilinda 52 milyon dolar olarak
gerceklesmisken, 2012-2016 yilinda 169-137 milyon dolar seviyesinde
degismistir. T1ibbi bitki ihracati yapan 110 iilke arasinda Tiirkiye 18.
sirada yer almaktadir (Aydin vd. 2014). Tirkiye, Dogu ve Giiney Dogu
Avrupa iilkeleri arasinda ihracatta 6. sirada, ithalatta 15. sirada yer

almistir (Anonim, 2017).

Tiirkiye'nin cografi sinirlar icinde tiir, alt tiir, varyete ve hibritler ile
birlikte 11.707'e ulasirken endemik bitki sayis1 ise bunun 1/3 kadar
(3.649) olmustur (Arslan vd. 2015). Ozellikle Dogu Karadeniz bolgesi
bu konuda onemli bir yere sahiptir. Bu bdlge 2239 bitki tiiriinii
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bulundurmakta ve bu tiirlerin 222’si ise bdlgenin endemik bitkisi
konumundadir. Karadeniz bdlgesi tiir zenginligi bakimindan
Tiirkiye’nin en zengin 3. bolgesidir. Bolgenin barindirdigi tiirlerin ise
% 70’inin tibbi ve aromatik 6zellige sahip oldugu bilinmektedir (Davis,

1982).

Dogu Karadeniz bolgesinde bitki tiir ¢esitliligi bakimindan en zengin
olan illerin baginda Rize ili gelmektedir. Tiibitak tarafindan desteklenen
bir arastirmada Rize ilinde, toplam 1430 bitkisel tir c¢esitliligi,
bunlardan 15 adedi Tiirkiye floras1 i¢in yeni kayitlar oldugu, 4 bitki
taksonunun ise bilim diinyasi i¢in yeni oldugu, ayrica 110 taksonun da

Tiirkiye i¢cin endemik oldugu saptanmistir (Giiner vd. 1987).

Yukarida ifade edildigi gibi Dogu Karadeniz Bolgesi bitki tiirleri
yoniinden 6nemli yere sahiptir. Bu bitkiler i¢erisinde tibbi degere sahip
ve ticari degeri yiiksek tiirlerin olmasi bolge bitkilerinin ve 6zellikle
Lamiaceae familyasina mensup bitkilerin {izerinde durulmasini
gerektirmektedir. Lamiaceae familyasina mensup 15’den fazla bitki
tirii Tirkiye'de "kekik" olarak tanmimlanmaktadir. Ancak 06zellikle
thymol/carvacrol tipi ugucu yag iceren tiirler "kekik" olarak kabul
edilmektedir. Ugucu yaginda thymol, carvacrol, borneol ve cymene 6ne
cikan Oonemli bilesenleri olur iken bunlarin yaninda; terpinen, linalol,
1.8- cineole (eucalyptol), caryophyllene, borneol, cafur, limonene ve y-
terpinene de olabilmektedir. Flavonoit olarak; metillenmis flavonlar:
sirsilineol, sirsimaritin, S-desmetilnobiletin, dihidroksi-antomikrol,
eriodiktiol, genkvanin dir. Flavanol olarak ise glikozitler: apigenin,

luteolin ve timonin bulundurmaktadirlar. Bu tiirler arasindaki bitkilerin
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biiyiik bir cogunlugu Thymus cinsine aittir. (Ozgiiven ve Tansi, 1998;
Bager, 2016).

Ozellikle Lamiaceae familyasina mensup birgok bitki tiiriinden elde
edilen ugucu yaglar, diinya ugucu yag tiretiminin 6nemli bir kismini
olusturmaktadir. Tiirkiye florasi bir¢ok ugucu yag iceren bitki
yoniinden zengin olmasina ragmen, ne yazikki g¢esitli amaclar i¢in
ucucu yag ithalat1 yapilmaktadir. Ayrica birgok ugucu yagimizin 6nemi
bilinmemekle beraber ¢ok az sayida ucucu yag bitkilerinin Tirk
standartlar1 bulunmaktadir (defne yagi, anason yagi vb.). Ancak bu
standartlarda bitkilerin dig satimda degerli kilan sekonder metabolitlere
yer verilmemektedir (Kevseroglu, 2016). Bu durum karsisinda 6ncelikli
olarak yapilmasi gerekli en acil is zengin bir topografik yapiya sahip
olan iilkemizin bitkilerini degerlendirmek, kiiltiire almak, etken
maddelerini ortaya koymak ve dnemli olan sekonder metabolitlerinin
saflastirllmast ve pazara sunulmasina yonelik ¢alismalara hiz

vermektir.

Calismanin konusu olan bu bitkilerin tibbi ve ticari yonden kullanim
alan1 giin gittikge artmaktadir. Ozellikle ihtiva ettikleri ucucu yag ve
ucucu yagin i¢indeki sekonder metabolitlerin belirlenmesi, bu bitkilerin

Oonemini daha da artirmistir.

Yukarida da ifade edilen bir¢ok husus goéz oniinde tutularak Rize ili
dogal florasindan toplanan ve ekonomik degere sahip Lamiaceae
familyasina mensup olan kekik tiirlerinin (Thymus spp.) kiiltiire alinma

olanaklarinin arastirilmasina yonelik bu arastirma yapilmistir.
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1. MATERYAL ve YONTEM

1.1. Materyal
1.1.1. Arastirma Yerinin Genel Ozellikleri
Bitkisel materyallerin toplandigi Rize ili Kuzeydogu Anadolu’da. Dogu
Karadeniz kiy1 seridinin dogusunda 40°-22' ve 41°-28' dogu
meridyenleri ile 40°-20' ve 41°-20" kuzey paralelleri arasinda yer alir.
Rize ilinin tarim alanlar1 (81.131 ha) toplam arazinin yaklasik % 20’sini
olusturmaktadir. Rize’deki ortalama yillik yagis miktarinin 2.000
mm’nin izerinde olmast nedeniyle tarim arazilerinde sulama
yapilmamaktadir. Rize ili topraklar1 verimlilik agisindan oldukga

fakirdir (Dinger vd. 2012).

1.1.2. Arastirma Alanmimin iklim Ozellikleri
Yaz mevsimi 1lik, sonbahar ve kis mevsimleri yagish ge¢en Rize ilinin
iklim 0Ozelligi Karadeniz Bolgesinin genel iklim 6zelliklerini
tasimaktadir. Yagislarin cogu sonbahar ve kis aylarinda diismektedir.
Ilkbahar ve yaz aylan ise nispeten daha az yagish ge¢mektedir. Rize
ilinin uzun yillar (1985-2016) ortalamalarina ait iklim verileri ele
alindiginda; uzun yillar (1985-2016) sicaklik ortalamasi 14.2 °C olup,
deneme yillart yillik sicaklik ortalamasi ise 14.5-14.6 °C arasinda
degismistir. En yiiksek sicaklik ortalamasi Agustos ve Temmuz
aylarinda, en diisiik sicaklik ortalamasi ise Ocak ve Subat aylarinda
kaydedilmistir. Ayn1 meteorolojik parametreler deneme yillari ile de
paralellik gostermistir. Rize ilinde 31 yillik ortalama oransal nem orani

% 75.6 olarak gerceklesmistir. Deneme yillarinda yillik toplam yagis
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miktart 2080.4 mm ve 2750.6 mm olarak gerceklesmistir (MGM,
2016).

1.1.3. Deneme Alaminin Toprak Ozellikleri

Deneme alanindan alinan toprak 6rneklerinde yapilan analiz sonuglaina
gore; toprak killi biinyeye sahip olup, toprak reaksiyonu orta dereceli
asitli bulunmustur. Toprak organik maddece zengin olup, bitkilere
yarayish fosfor bakimindan yetersiz, potasyum bakimindan ise yeterli

durumdadir.

1.1.4. Bitki Materyali

Denemede, Rize ili florasinda dogal yayilis gosteren Lamiaceae
familyasinin kekik (Thymus spp.) taksonlarina ait olan ve ugucu yag
igerikleri bakimindan one ¢ikan tiir ve alttiirler (Davis, 1982; Giiner vd.
1987) kullanmilmistir. Deneme materyalini 04/07/2014-13/08/2014
tarihleri arasinda sekiz farkli lokasyondan (314-2558 m) toplanan iki
kekik taksonu olusturmustur (Tablo 1).

Tablo 1: Kekik (Thymus spp.) Taksonlarmin Toplandigi Genotiplere [ligkin
Koordinat Bilgileri

Genotip Taksonlar Toplandig: yer Yul((ls:)k lik

TLC1 Thymus longicaulis C.Presl Cimil 2154

TLC2 Thymus longicaulis C.Presl Cimil 2145

TLA1 Thymus longicaulis C.Presl Anzer 2106

TLA2 Thymus longicaulis C.Presl Anzer 1534

TPGC Thymus praecox Opizsubsp.grossheimii BasYayla 2558
(Ronniger) Jalas var.grossheimii

TPGC1 Thymus praecox Opizsubsp. Grossheimii Cimil 2154
(Ronniger) Jalas var.grossheimii

TPGC2 Thymus praecox Opizsubsp.grossheimii Cimil 2145
(Ronniger) Jalas var.grossheimii

TPGCg Thymus praecox Opizsubsp.grossheimii Cagiran kaya 2122
(Ronniger) Jalas var.grossheimii yaylasi
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TPGHa Thymus praecox Opizsubsp.grossheimii HandiiziYaylast 1833
(Ronniger) Jalas var.grossheimii

TPCCgl  Thymus praecox Opizsubsp.caucasicus (Wild. ex Cagiran kaya 2122
Ronniger) Jalas yaylast

TPCCg2  Thymus praecox Opizsubsp. Caucasicus (Wild. Cagiran kaya 2038
ex Ronniger) Jalas yaylast

TPCPo Thymus praecox Opizsubsp.caucasicus (Wild. ex Palovit 2400
Ronniger) Jalasvar. caucasicus

TPCA1 Thymus praecox Opizsubsp.caucasicus (Wild. ex Anzer 2106
Ronniger) Jalasvar. caucasicus

TPCA2 Thymus praecox Opiz subsp. caucasicus (Wild. Anzer 1750
ex Ronniger) Jalas var.caucasicus

TPCA3 Thymus praecox Opizsubsp.caucasicus (Wild. ex Anzer 1534

Ronniger) Jalasvar.caucasicus

1.2. Yontem

1.2.1. Bitki tiirlerinin teshisi, klonla ¢cogaltilma ve ¢ogaltilan

fidelerin araziye sasirtilmasi
Yapilan toplama gezileri 7 farkli lokasyondan 2 adet kekik taksonundan
(Thymus longicaulis C. Presl ve T. praecox) 15 genotipe ait bitkiler
ciceklenme doneminde kokleriyle beraber tiim bitki seklinde basit
ornekleme yontemine gore toplanmustir. Uger bitki &rnegi herbaryum
i¢cin ayrildiktan sonra her genotipten en fazla 15 bitki alinarak klonla
cogaltma islemi gerceklestirilmistir. Cogaltilan bitkiler sira aras1 50 cm
sira iizeri 40 cm her parsel de 20 ser bitki olacak sekilde dikilmislerdir.
Deneme tesadiif bloklar1 deneme desenine gore 3 tekerriirlii olacak
sekilde kurulmus ve bitkilerin araziye dikim islemi 20/04/2015
tarihinde gerceklestirilmistir. Deneme kurulduktan sonra bitkilerin ilk
gelisme doneminde haftanin 2 gilinii sabah ve aksam olmak iizere
damlama sulama ile sulama, toprak analizi sonucuna gore uygun giibre
miktar1 belirlenerek, giibrenin yarisi dikimle, diger yarisida ¢iceklenme
oncesi evresinde bitkiye verilmistir. Gerekli oldugu durumlarda

yabanci ot kontrolii yapilmstir.
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1.2.2. Hasat
Denemenin kuruldugu 2015 yilinda tiirlerden tek bigim, 2016 yilinda

ise iki bi¢cim almmistir. Hasatlar tiirler arasinda goriilen biiyiime
farkliligindan dolay1r farkli zamanlarda yapilmistir. Tiim tiirlerde,
bicimler bitkinin toprak seviyesinden 5-7 cm yukarisindan, % 50

ciceklenme doneminde yapilmistir (Arslan vd. 2010).

1.2.3. Ugucu yag orani
Ugucu yag oranlarinin tespiti i¢cin her parselden alinan Orneklerin
yaprak kismi 35°C de kurutulmus ve ogiitiilerek +4 °C’de ugucu yag
analizi yapilana kadar muhafaza edilmistir (Morteza-Semnani vd.
2005). Kurutulan her bir 6rnekde ugucu yag orani (%) Neo-Clevenger
apareyi ile su buhar destilasyonu yontemine gore voliimetrik olarak

tespit edilmistir (Wichtl, 1971).
1.2.4. Ucucu yag bilesenleri

2015 yilinda hasat edilen bitkilerde ugucu yag bilesen analizi
yapilmamistir. 2016 yilinda farkli zamanlarda hasat edilen bitkilerde

ucucu bilesen analizleri yapilmistir.

Ugucu yagdaki énemli bilesenler Gaz Kromatografisi Shimadzu GC-
MS QP 2010 cihazinda SPME (Solid Phase Microextraction) yontemi
kullanilarak  belirlenmistir  (Tablo 2). Ugucu bilesenlerinin

tanimlanmas1 ‘Wiley ve Aroma kiitiiphanesi taranarak yapilmisir.
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Tablo 2: Gaz Kromatografisi Kiitle Spektrometresi Calisma Kosullar

Shimadzu GS-MS QP 2010 ULTRA Mass

Cihaz Selective Detector (GC-MS )
Kolon SMS (30m. 0.25 mm ID. 0.25 ul df)
Tasiyic1 gaz Helyum

Kolon firmn sicakhga 40°C
Enjeksiyon sicakhigi 250 °C

Split oram 10:1
Toplam akis 23.7 ml/min
Sicaklik artis orani 40°C - 2 dk
240°C  4dk 52 dk
Toplam analiz siiresi Fiber 6n 1sitma 15 dk+ analiz 52 dak =67 dk
Kullanilan fiber u¢ DVB/Karboksen/PDMS Kararli Ug

1.3. Verilerin Degerlendirilmesi

Denemede elde edilen verilerin istatiksel analizi tesadiif bloklari
deneme desenine gére MSTAT-C Paket Programinda yapilmstir.
Onemli bulunan 6zellikler Duncan Coklu Karsilastirma Testine tabi

tutulmustur.

2. BULGULAR ve TARTISMA
2.2. Kekik Taksonlarina Ait Bulgular
2.2.1. Thymus longicaulis C. Presl

Rize ilinin dogal florasinda yayilis gosteren 7. longicaulis C.Presl.
Anzer yaylasi ve Cimil yaylasindan toplanip ¢ogaltilarak, toplam dort
genotip (TLC1, TLC2, TLA1 ve TLA2) denemeye alinmistir.

2.2.1.1. Taze herba ve drog herba verimi

Thymus longicaulis C. Presl genotiplerinin taze herba verimleri

bakimindan birinci yil (2015 yil1) genotipler arasinda ortaya g¢ikan
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farklilik istatistiki anlamda 6nemli (p<0.05) bulunurken, ikinci yil
(2016 yil1) ise bicim zamani, genotip ve genotip X bi¢cim zamani
interaksiyonu bakimindan ¢ok 6nemli (p<0.01) bulunmustur. Drog
herba verimleri bakimindan genotipler arasindaki farkliliklar 2015
yilinda istatistiki agidan 6nemli (p<<0.05), 2016 yilinda bigim zamani ve
genotip ise ¢cok onemli (p<0.01), genotip x bigim zaman1 interaksiyonu

ise onemli (p<0.05) olmustur.

Bi¢im zamani x genotip interaksiyon iligkisi ele alindiginda; en yiiksek
taze herba verimi 940.8 kg/da deger ile TLA2 genotipinden birinci
bi¢im zamaninda elde edilmistir. En diisiik verim ise 522.5 kg/da ile
TLC1 genotipinin ikinci bi¢gim zamaninda elde edilmistir. Drog herba
verimleri sirastyla; 101.7-116.1 ve 188.8-242.1 kg/da arasinda degisim
gostermigstir (Tablo 3).

Tablo 3: 2015-2016 Yillarinda 7. longicaulis C. Presl Genotiplerinin Taze Herba ve
Drog Herba Verimi Onemlilik Gruplar

Taze Herba (kg/da) Drog Herba (kg/da)
2015 yih 2016 yih 2015 yih 2016 yih
Genotip Bicim Zamani Bicim zamam
Ort  hieim  2.Bicim O O™ “1Bigim 2.Bigm  Ort.

TLCl1 417.1b 785.7b  5225d 654.1c 107.7b 2459 ¢ 131.8e  1889c
TLC2 409.0b 765.1b  6225c  693.8b 106.8 b 259.1 be 168.0d 213.6b
TLAI 388.0b 8143b  597.7c¢  706.0b 101.7b 285.0ab  161.3d 2232b
TLA2 4484 a 940.8a  631.7c 7863a 116.1a 3100a 1742d  242.1a

Ort. 8264a 593.5b 2749 a 1589b

CV(%) 3.95 3.20 4.34 5.39

Genotip x bigim zamani interaksiyonu incelendiginde en yiiksek drog
herba verimi 310 kg/da ile TLA2 genotipinde birinci bigim zamanindan
elde edilmesine ragmen TLA1 (285 kg/da) genotipi ile aralarinda
istatistiki olarak farklilik bulunmamistir. En diisikk verim ise 131.8

kg/da ile TLC1 genotipinden ikinci bigim zamanindan elde edilmistir.
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Denemede kullanilan 7. longicaulis C. Presl Anzer genotipleri, Cimil
genotiplerine gore verim yoniinden daha yiiksek olmustur. Uzerinde
calistigimiz  tlirtin  taze herba verimine yonelik arastirmaya
rastlanmamistir. Ancak elde ettigimiz bulgular farkli aragtirmacilarin
bulgularindan diisiik (Tugrul, 2005; Kizil ve Tonger, 2003). Saglam
(2005)’in  yaptig1 c¢alismada elde ettikleri yesil herba verimi
degerlerinden (190.483-253.550 kg/da) daha yiiksek bulunmustur.

2.2.1.2. Taze yaprak ve drog yaprak verimi

Denemede kullanilan 7. longicaulis C. Presl genotiplerinin taze yaprak
verimleri bakimindan birinci yil (2015 yil1) genotipler arasinda ortaya
cikan farklilik istatistiki anlamda 6nemli (p<0.05) bulunurken, ikinci
yil (2016 yil1) ise genotip bakimindan ¢ok 6nemli (p<0.01), genotip x
bigim zamani interaksiyonu bakimindan 6nemli (p<0.05) olmustur.
Drog yaprak verimleri bakimindan genotipler arasindaki farkliliklar
2015 yilinda istatistiki anlamda 6nemli (p<0.05) iken, 2016 yilinda ise
bicim zamani ve genotip ise ¢ok 6nemli (p<0.01) bulunurken genotip x

bi¢cim zamani interaksiyonu ise dnemli (p<0.05) olmustur.

Tablo 4 incelendiginde, 2015 ve 2016 yillarinda 7. longicaulis C. Presl
genotiplerinden elde edilen taze yaprak verimleri sirasiyla; 226.7 -276.1
ve 378.9-424.8 kg/da arasinda, drog yaprak verimleri ise sirasiyla;
56.43-69.27 ve 88.8-111.5 kg/da arasinda degisim gostermistir.
T. longicaulis C. Presl genotiplerinin ortalama drog yaprak verimleri

88.8-111.5 kg/da degismistir.
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Tablo 4: 2015-2016 Yillarinda T. longicaulis C. Presl Genotiplerinin Taze Yaprak
ve Drog Yaprak Verimi Onemlilik Gruplar1

Taze Yaprak (kg/da) Drog Yaprak (kg/da)
2015 2015
Genotip vil 2016 yih vl 2016 yih
Bicim Zamani Bicim zamani

Ort. 1.Bicim 2.Bicim Ort. Ort. 1.Bigim 2.Bicim Ort.
TLC1 237.7b  3952bc  3622c 378.7b 59.20b 95.6 cd 82.0d 88.8b
TLC2 226.7b 400.5ab 431.3ab 4159a 5643b 1183 ab 1039bc  111.1a
TLAI 2274b  412.6ab 437.0a 424.8a 58.07b 107.7abc  108.1 abc 107.9a
TLA2 276.1a  410.6ab  407.7ab 409.2a 69.27a 123.8a 99.2bcd 1115a
Ortalama 404.7 409.5 1113 a 98.3b
CV (%) 7.97 4.71 7.21 6.91

Uzerinde ¢aligtgimiz  tiiriin ~ verimine  y&nelik  arastirmaya
rastlanmamistir. Ancak elde ettigimiz bulgular Kizil ve Tonger
(2003)’in  Thymbra spicata var. spicata L.’dan elde ettikleri
verimlerden (194.3-319.0 kg/da) daha diisiik, Saglam (2005)’1n Thymus
praecox’dan elde ettigi verimlerden (26.445-36.822 kg/da) ise daha

yiiksek bulunmustur.

2.2.1.3. Drog yaprak oram

Incelenen Thymus longicaulis C. Presl genotiplerinin 2015 yilma ait
drog yaprak oranlar1 ele alindiginda, genotipler arasindaki farklilik
istatistiki anlamda 6nemli (p<0.05) bulunurken, 2016 yilinda drog
yaprak oranlar1 incelendiginde ise genotip x bi¢cim zamani

interaksiyonu bakimindan ¢ok énemli (p<0.01) bulunmustur (Tablo 5).
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Tablo 5: 2015-2016 Yillarinda Thymus longicaulis C. Presl Genotiplerinin
Drog Yaprak Oran1 Onemlilik Gruplari

Drog Yaprak Orani (%)
. 2015 Yih 2016 Yih
Genotip s
Ortalama Bi¢im Zaman Ortalama
1.Bicim 2.Bicim
TLCl1 64.30 a 38.93 cd 62.20 ab 50.57
TLC2 48.57 ¢ 4593 ¢ 61.83 ab 53.89
TLAL 57.20b 37.77d 67.00 a 52.39
TLA2 55.50b 39.90 cd 56.87b 48.39
Ortalama 40.63 61.98
CV (%) 6.39 7.88

Tablo 5 incelendiginde 2015 ve 2016 yillarinda Thymus longicaulis C.
Presl genotiplerinden elde edilen drog yaprak oranlari sirasiyla; %
48.57-64.30 ve % 48.39-53.89 arasinda degisim gostermistir. Thymus
longicaulis C.Presl genotiplerinin 2015-2016 yillarina ait ortalama en
yliksek drog yaprak oranlar1 sirasiyla % 64.3-53.89 arasinda
degismistir. Uzerinde ¢alistigimiz tiiriin verimine ydnelik arastirmaya
rastlanmamasimin yaninda elde ettigimiz drog yaprak oranina ait
bulgular Saglam (2005)’in Samsun ekolojik kosullarinda Thymus
praecox’un 6nemli kalite verim 6zelliklerinin arastirilmasina yonelik
yaptiklar1 calismada elde ettikleri drog yaprak oranlarina ait

bulgulardan (% 25.03-25.93) daha yiiksek olmustur.

2.2.1.4. Ucucu yag orani

Thymus longicaulis C. Presl genotiplerinin 2015 yilina ait ugucu yag
oranlar1 ele alindiginda, genotipler arasindaki farklilik istatistiki

anlamda oOnemsiz bulunurken 2016 yilinda ugucu yag oranlar
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incelendiginde ise bigim zamani bakimindan ¢ok Onemli (p<0.01)

bulunmustur.

2015 ve 2016 yillarinda Thymus longicaulis C. Presl genotiplerinden
elde edilen ucucu yag oranlar sirastyla; % 2.23-2.65 ve % 1.73-2.50
arasinda degisim gostermistir. 2016 yilinda genotiplerden birinci bigim
zamaninda elde edilen ortalama ugucu yag orani (% 1.93), ikinci bigim
zamanindan elde edilen ortalama ugucu yag oranina (% 2.54) gore daha

diisiik bulunmustur (Tablo 6).

Calismada Thymus longicaulis C. Presl genotiplerinden elde ettigimiz
en diisiik ugucuyag orani degeri (% 1.735-2.51) Tiimen vd. (1995)’nin
en yiikksek ugucu yag orani (% 0.05-1.7) degeri ile ayni olur iken,
Sentiirk (2000)’lin ugucu yag orani degerlerinden (% 0.45) ise yiiksek
bulunmustur. Elde ettigimiz bulgular ile arastiricilarin elde ettigi
bulgular arasinda ortaya ¢ikan farklilik {izerinde tiir, genetik faktorlerin
yaninda, ekolojik faktorler (sicaklik, 1sitklanma, yagis, rakim vb.), bigim
zamanlart ve hatta diurnal varyabilitenin bile ©nemli etkilerinin

oldugunu s6ylemek miimkiindiir (Kevseroglu, 2016).

Tablo 6: 2015-2016 Yillarinda Thymus longicaulis C. Presl Genotiplerinin
Ugucu Yag Orani1 Onemlilik Gruplari

Ucucu Yag Oram (%)
. 2015 Yih 2016 Yih
Genotip —
Ortalama Bi¢im Zamani Ortalama
1.Bicim 2.Bi¢im
TLC1 2.47 2.10 2.63 2.36
TLC2 2.23 1.26 2.20 1.73
TLA1 2.65 2.16 2.83 2.50
TLA2 2.40 2.20 2.20 2.35
Ortalama 1.93b 2.54 a
CV (%) 12.40 15.37
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2.2.1.5. Ugucu yag bilesenleri

2016 yilinda farkli gelisme donemlerinde hasat edilen Thymus
longicaulis C. Presl genotiplerinin ugucu bilesenlerini belirlemek
amactyla yapilan analiz sonucunda toplam 24 ucucu bilesen tespit
edilmistir (Tablo 7). Bu bilesenlerden 11 tanesi ugucu bilesenlerin %
68.7-94.46’ 11 (y-terpinene % 1.3-6.94, p-cymene % 0.63-6.56, linalool
% 0.8-4.4, (Z)-jasmone % 0.5-6.94, a-himachalene % 2-6.55, a-terplnyl
acetate % 1.18-20.12, thymol % 12.1-36.45, carvacrol % 10.2-39.45,
linalyl acetate % 2.8-7.8, isoborneol % 4.01-8.52 ve o- humulene %
0.75-2.74 ) olusturmustur. Bunlarin igerisinde en biiylik pay Tablo
11°de goriildigli iizere carvacrol, thymol ve a-terplnyl acetate
bilesenlerine aittir. Incelenen genotipler igerisinde Thymus cinsine
kokusunu ve ticari degerini ortaya cikaran thymol ve carvacrol,
kozmetik sanayinin hammaddesini olusturan linaloll’ce zengin igerikte
olan genotiplerin (TLA1, TLA2 ve TLC1) oldugu tespit edilmistir.
Timen vd. (1995), T. longicaulis ssp. longicaulis var. longicaulis
orneklerinin ugucu yagindaki bilesenlerin iceriklerinin (linalool % 35,
carvacrol % 18, thymol % 12; a-terpinyl acetate % 82; thymol % 53, p-
cymene % 18 ) farklilik gosterdigini, bu farkliligin ortaya ¢ikmasinda
ise ekolojik faktorlerin ve cevre faktorlerinin etkisinin oldugunu
bildirmislerdir. Zare ve ark. (2012) Thymus kotschyanus Boiss’in
onemli ugucu yag bilesenlerinin carvacrol (% 29.39), cineol (% 11.95),
thymol (% 8.48) ve a-terpieol (% 6.29) oldugunu bildirmislerdir. Elde
ettigimiz bulgular, arastirmacilarin bildirdikleri bulgular ile paralellik

gostermektedir.
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2.2. Thymus praecox
Rize ilinin dogal florasinda yayilis gOsteren Thymus praecox, Bas
yayla, Cimil yaylasi, Cagirankaya yaylasi, Handiizi yaylasi, Palovit
yaylasi ve Anzer yaylasi olmak iizere alt1 farkli lokasyondan toplanarak
cogaltilan toplam onbir genotip (TPGC, TPGC1, TPGC2, TPGCg,
TPGHa, TPCCgl, TPCCg2, TPCPo, TPCAl, TPCA2 ve TPCA3)

denemeye alinmistir.

2.2.2.1. Taze herba ve drog herba verimi
Thymus praecox genotiplerinin taze herba verimleri bakimindan her iki
yilda da genotipler arasinda ortaya ¢ikan farklilik istatistiki anlamda
¢ok onemli (p<0.01) bulunmustur. ikinci yil (2016 yili) ise bigim
zamani, genotip X bigim zamani interaksiyonu bakimindan ¢ok dnemli
(p<0.01) bulunmustur. Drog herba verimleri bakimindan her iki yilda
da genotipler arasinda ortaya ¢ikan farklilik istatistiki anlamda ¢ok
onemli (p<0.01) bulunurken 2016 yilinda ise bigim zamani ve genotip

x bigim zamani interaksiyonu ¢ok énemli (p<0.01) olmustur (Tablo 8).

Tablo 8’de goriildiigli iizere; bi¢im zamani X genotip interaksiyon
iligkisi ele alindiginda ise en yiiksek taze herba verimi 1046.4 kg/da ile
TPCC§2 genotipinin birinci bigim zamaninda, en diisiik verim ise 359.6
kg/da ile TPGC genotipinin ikinci bigim zamanindan elde edilmistir. En
yiiksek drog herba verimi 372.1 kg/da ile TPCCg2 ve 357.1 kg/da ile
TPCCgl genotiplerinden birinci bi¢im zamaninda tespit edilmistir.
Thymus praecox genotiplerinin ortalama drog herba verimleri 150.15-
289.95 kg/da degismistir. Uzerinde ¢alistigimiz tiiriin verimine yonelik

aragtirmaya rastlanmamistir. Ancak elde ettigimiz bulgular Tugrul
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(2005)’un (541 kg/da) ve Kizil ve Tonger (2003)’in elde ettikleri
verimlerden (274.4-440.7 kg/da) daha diisiik, Saglam (2005)’1n elde
ettikleri verimlerden (103.300-150.505 kg/da) ise daha yiiksek

bulunmustur.

Tablo 8: 2015-2016 Yillarinda Thymus praecox Genotiplerinin Taze Herba ve Drog
Herba Verimi Onemlilik Gruplari

Taze Herba (kg/da) Drog Yaprak (kg/da)
2015 2015
Genotip Vil 2016 Yih il 2016 Yih
Bi¢cim Zamam Bicim zamani
Ort. 1. Bicim 2. Bicim Ort. Ort. 1. Bicim 2. Bicim Ort.

TPGC 3122de 5182h-j 539.6m 43891 79.33de 18l.def 1189 ¢ 150.15d
TPGC1 441.1b  813.8¢ 5829fg 69835c 11.20b 269.3b 149.7fg  209.5b
TPGC2 430.8b 783.5¢c¢ 531.7g-1 657.6d 1092b 2745D 1292 ¢ 201.85b
TPGCg 3553c  699.3d 490.01j 594.65e 89.87c 241.0bcd 124.1¢g 182.55 bed
TPGHa 279.2ef 5293 g-1 403.01m 466.15hl 70.62ef 189.4ef 114.1¢g 151.75d
TPCCgl 4123b 918.0b 660.1de 789.05b 1045b 357.1a 183.7ef 2704 a
TPCCg2 653.7a 10464 a 777.2c¢ 911.8a 1655a 372.1a 207.8c-e 289.95a
TPCPo  346.2cd 7924 520.7h-j 656.55d 87.37cd 2713D 1340 g 202.65 b
TPCA1 2741f 6108 ef 4667.5jk 539.15f 69.37f 251.8bc 121.1g 186.45 be
TPCA2 289.6ef 580.8f 4277kl 504.25fg 74.73ef 2003de 1135¢g 156.9 cd
TPCA3 2328 g 570.8fgh 395.1 Im 482.95gh 58.63 g 195.5def 105.0¢g 150.25

Ort. 7154 a 5105b 2549a 136.4 b

CV (%) 4.34 3.85 4.40 10.14

2.2.2.2. Taze yaprak ve drog yaprak verimi

Thymus praecox genotiplerinin taze yaprak verimleri bakimindan her
iki y1lda da genotipler arasinda ortaya ¢ikan farklilik istatistiki anlamda
¢ok onemli (p<0.01) bulunmustur. Ikinci yil (2016 yil1) ise bigim
zamani, genotip X bigim zamani interaksiyonu bakimindan ¢ok énemli
(p<0.01) bulunmustur (Tablo 9). Drog yaprak verimleri bakimindan
genotipler arasindaki farkliliklar 2015 yilinda istatistiki anlamda ¢ok
onemli (p<0.01) iken, 2016 yilinda ise bigim zamani ¢ok Snemli
(p<0.01) bulunurken genotip x bi¢cim zamani interaksiyonu ise dnemli

(p<0.05) olmustur.
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Tablo 9: 2015-2016 Yillarinda Thymus praecox Genotiplerinin Taze Yaprak
ve Drog Yaprak Verimi Onemlilik Gruplari

Taze Yaprak (kg/da) Drog Yaprak (kg/da)
. 2015 2015
Genotip Vil 2016 Yih Vil 2016 Y1
Bicim Zamam Bicim zamani
Ort < Bicim 2. Bigim Ort. Ort 4 Bicim 2. Bigim __ Ort.
TPGC 164.6e 339.2fg 224.81 282¢ 3737 65.0 f-h 58.8h 61.9

TPGC1 2640bc 425.8bc  400.6cd  413.2D 59.77bc  100.6 cd 101.6cd  101.1
TPGC2 285.0b 378.2de 3349fgh 356.55c 64.67b 97.6 cd 91.9 de 94.75
TPGCg  236.1cd 321.1f-1 3513ef 336.2¢ 54.00cd 97.8cd 95.8 cd 96.8
TPGHa 195.2de 223.21 286.6 1j 2549 f 4420 e 77.8 e-g 71.6 f-h 74.7
TPCCgl 2673 bc 268.9 jk 418.8 be 34385¢c  60.77bc  1355a 117.1b 126.3
TPCCg2 4433a 438.1b 5034 a 470.75a  100.5a 1434 a 134.1a 138.7
TPCPo 262.6bc 477.0a 3350fh  406.5b 59.37bc  109.4 bc 95.7 cd 102.5

TPCALl 1672e 3223f-1 2982hj 31025d 38.70e 97.6 cd 79.2 ef 88.4
TPCA2  203.6de 311.3g-1 28621-j 298.75de 46.00de 98.2cd 76.6 fg 87.4
TPCA3 194.7de 301.6 -j 248.1kl 274.85ef 44.07e 79.7 ef 62.8 gh 71.25
Ort. 346.0 a 3352b 100.2 a 89.5b

CV (%) 7.33 4.63 7.46 14.08

2015 ve 2016 yillarinda Thymus praecox genotiplerinden elde edilen
taze yaprak verimleri sirasiyla; 164.6-443.3 ve 274.8-470.7 kg/da, en
yilksek drog yaprak verimleri ise 443.3-470.75 kg/da arasinda
belirlenmistir (Tablo 9). Uzerinde ¢alistigimiz tiiriin taze ve drog
yaprak verimine yoOnelik arastirmaya rastlanmamistir. Ancak elde
ettigimiz bulgular Kizil ve Tonger (2003)’in Thymbra spicata var.
spicata L.’de elde ettikleri verimlerden (194.3-319.0 kg/da) daha
diisiik, Saglam (2005)’in Thymus praecox’da elde ettigi verimlerden
(26.445-36.822 kg/da) ise daha yiiksek bulunmustur.

2.2.2.3. Drog yaprak orani

Thymus praecox genotiplerine ait drog yaprak oranlar ele alindiginda
her iki yilda da genotipler arasinda ortaya c¢ikan farklilik istatistiki

anlamda ¢ok onemli (p<0.01) bulunmustur. 2016 yilinda ise bigcim
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zamani bakimindan ¢ok énemli (p<0.01) bulunurken, genotip x bi¢im

zamant interaksiyonu ise 6nemli (p<<0.05) bulunmustur (Tablo 10).

Tablo 10 incelendiginde, 2015 ve 2016 yillarinda Thymus praecox
genotiplerinden elde edilen drog yaprak oranlari sirasiyla; % 47.20-
75.47 ve % 43.44-58.98 arasinda degisim goOstermistir. 2016 yilinda
genotiplerden birinci bi¢im zamaninda elde edilen ortalama drog
yaprak oranmi (% 39.83), ikinci bicim zamanindan elde edilen drog

yaprak oranina (% 65.79) gore daha diisiik bulunmustur.

Tablo 10: 2015-2016 Yillarinda Thymus praecox Genotiplerinin Drog Yaprak Oram
Onemlilik Gruplari

Drog Yaprak Oram (%)
. 2015 Yih 2016 Yih
Genotip T
Ortalama Bi¢im Zamam Ortalama

1.Bicim 2.Bicim
TPGC 4720 ¢ 3589 ¢ 51.00 de 43.44 b
TPGCl1 53.77 be 3738 g 68.01 a-c 52.70 ab
TPGC2 59.23 be 35.64 ¢ 71.10 ab 53.30a
TPGCg 60.17 be 40.62 fg 77.34 a 58.98 a
TPGHa 62.90 ab 41.27 fg 62.69 be 51.98 ab
TPCCgl 58.27 be 3797 ¢g 63.80 bc 50.88 ab
TPCCg2 60.73 be 38.84 fg 64.71 be 51.78 ab
TPCPo 68.43 ab 40.52 fg 71.72 ab 56.12 a
TPCA1 55.80 bc 40.06 fg 65.95 be 53.01 ab
TPCA2 61.60 a-c 49.06 ef 67.60 a-c 58.33 a
TPCA3 7547 a 40.97 fg 59.85 cd 50.41 ab
Ortalama 39.83 b 65.79 a
CV (%) 9.62 10.53

Elde ettigimiz bulgular Saglam (2005)’1n Samsun ekolojik kosullarinda
Thymus praecox’un 6nemli kalite verim 6zelliklerinin arastirilmasina
yonelik yaptiklar1 caligmada elde ettikleri drog yaprak oranlar
degerlerinden (% 25.033-25.933) daha yiiksek bulunmustur.
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2.2.2.4. Ugucu yag oram

Thymus praecox genotiplerine ait ugucu yag oranlari ele alindiginda her
iki y1lda da genotipler arasinda ortaya ¢ikan farklilik istatistiki anlamda
cok onemli (p<0.01) bulunmustur. 2016 yilinda ise bi¢cim zamani
bakimindan 6nemli (p<0.05) bulunurken, genotip x bi¢im zamani

interaksiyonu ise ¢ok 6nemli (p<0.01) bulunmustur.

Tablo 11: 2015-2016 Yillarinda Thymus praecox Genotiplerinin Ugucu Yag
Oran1 Onemlilik Gruplari

Ucucu Yag Oram (%)
) 2015 Yih 2016 Yih
Genotip Bicim Zamam
Ortalama 1.Bigim 2.Bicim Ortalama
TPGC 0.5 be 1.3 a-d 0.50e 0.9 ce
TPGC1 1.4 ab 0.8 c-e 1.33 ad 1.06 b-d
TPGC2 0.7 a-c 1.1 b-e 0.62¢ 0.86 c-e
TPGCg 1.2 a-c 0.7 d-e 1.04 b-e 0.87 c-e
TPGHa 0.6 be 1.9a 0.71 de 1.30 ac
TPCCgl 05¢ 0.7 de 046¢e 0.58 fde
TPCCg2 1.3 a-c 1.4 a-d 1.48 a-c 1.44 ab
TPCPo 1.6a 1.8a 1.58 ab 1.69 a
TPCA1 0.6 be 05e 0.55¢ 0.52e
TPCA2 1.2 ac 0.8 c-e 1.40 a-d 1.1 bc
TPCA3 0.5 bc 0.7 de 045e 0.57e
Ortalama 1.07 a 0.92b

Tablo 11 incelendiginde, 2015 ve 2016 yillarinda Thymus praecox
genotiplerinden elde edilen ugucu yag oranlari sirastyla; % 0.5-1.6 ve
9% 0.52-1.69 arasinda degisim gostermistir. 2016 yilinda genotiplerden
birinci bigim zamaninda elde edilen ortalama ugucu yag orani (% 1.07),
ikinci bigim zamanindan elde edilen ortalama ugucu yag oranina (%

0.92) gore daha yiliksek bulunmustur. Konuya yonelik farkli
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arastirmacilar vejetasyon siiresi igerisinde sicakligin artmasiyla birlikte
buna paralel 151k siddetininde artacagi ve ucucu yag oranminda

artacagini bildirmislerdir (Ceylan, 1983; Telci, 2001).

Bulgularimiz (% 0.5-1.7) Thymus praecox subsp. caucasicus var.
caucasicus ugucu yag oranmin % 1.53-2.05 arasinda degistigini
bildiren Sekeroglu vd. (2007)’nin alt degerine yakin, Trabzon’dan
toplanan 7. praecox ssp. grossheimii var. grossheimii’ye ait iki 6rnegin
ucucu yag verimlerinin % 0.3-0.7 arasinda degistigini bildiren Tiimen
vd. (1995)’nin st sinir degerine yakin, Thymus praecox ssp.
penyalarensis’in ugucu yag oranin1 % 1.2 bulan Salas vd. (2012)’nin
degerleri ile benzer ve Thymus praecox ssp. scorpilli (Velen) Jalas var.
laniger’in % 1.98-2.73 arasinda degistigini bildiren Avci (2011)’nin

degerlerinin ise altinda kalmistir.

Elde ettigimiz bulgular ile arastiricilarin elde ettigi bulgular arasinda
ortaya ¢ikan farklilik {izerinde; tiir, genetik faktorlerin yaninda, ekolojik
faktorler (sicaklik, 1siklanma, yagis, rakim vb.), bicim zamanlar1 ve
hatta diurnal varyabilitenin bile 6nemli etkillerinin oldugunu séylemek

miimkiindiir (Kevseroglu, 2016).
2.2.2.5. Ugucu yag bilesenleri

2016 yilinda farkli gelisme donemlerinde hasat edilen Thymus praecox
genotiplerinin birinci bi¢im zamaninda ve ikinci bi¢im zamaninda
yapilan ucucu bilesen analizi sonucunda toplam 24 bilesen tespit
edilmistir (Tablo 12). Ucucu bilesenlerin % 76.88-95.34’{inii y-
terpinene (0.59-8.35), linalool (% 1.25-7.96), (Z)-jasmone(% 0-5.89),
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p-cymene (% 0-3), o-himachalene (% 0-9.79), a-humulene (% 0.12-
4.48), o-terplnyl acetate (% 1.65-31.37), thymol (% 8.9-42.12).
carvacrol (% 2.76-53.57), linalyl acetate (% 0-5.34) ve isoborneol (%
0-7.9) olusturmustur. Bunlarin igerisinde en biiylik pay1 linalol,
carvacrol, linalyl acetate ve thymol bilesenleri olusturmustur (Tablo
12). Elde ettigimiz bulgularda incelenen genotipler arasinda Thymus
cinsinin kokusunu ve ticari degerini ortaya ¢ikaran thymol ve carvacrol
bakimindan iistiin genotiplerin (TPCCg1, TPCCg2 ve TPCPol) oldugu
tespit edilmistir. Tiimen vd. (1995)’1 T. praecox ssp. grossheimii var.
grossheimii’ye ait iki 6rnegin ucucu bilesen iceriklerinin carvacrol %
19, p-cymene % 10, thymol % 25. p-cymene % 23 oldugunu
bildirmislerdir. Thymus praecox subsp. scorpilii var. langiner (Bursa,
Amasya). Thymus praecox subsp. scorpilii var. scorpilii (Sinop) ve
Thymus praecox subsp. grossheimii var. grosheimii (Trabzon) nin
ucucu yag kompozisyonu lizerinde yapilan bir ¢alismada, ugucu yagin
ana bilesenleri Thymus praecox subsp. scorpilii var. langiner’de thymol
(% 7.75-41.38) ve carvacrol (% 7.64-10.51). Thymus praecox subsp.
scorpilii var. scorpilii’de geraniol (%24.21), a-terpinyl acetate (%
22.67) ve geranyl acetate (% 9.31), Thymus praecox subsp. grossheimii
var. grosheimii’de ise thymol (% 26.64) ve p-cymene (% 24.88) olarak
belirlenmistir (Baser vd. 1996). Mugla {iniversitesinin kampiisiinden
toplanan 7. longicaulis C. Presl subsp. longicaulis var. longicaulis’un
ucucu yaginda tespit edilen 22 bilesenden 6ne ¢ikanlarinin y-terpinene
(% 27.8), thymol (% 27.65) ve p-cymene (% 19.38) oldugu
bildirilmistir (Sarikurkcu vd. 2010).
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Genotipler arasinda ucucu bilesenler bakimindan ortaya ¢ikan bu
farkliligin nedeni Lukas vd. (2015)’nin, Toncer vd. (2010)’nin, Hazzit
ve Baaliouamer (2009)’in ve Tiimen vd. (1995)’nin da belirttigi gibi
ucucu bilgenler iizerinde yetistirilen bdlgenin ekolojik kosullarinin,
bitkinin hasat zamanlarinin, olgunlasma evrelerinin, farkli bitki
kisimlarinin, tiir farkliliginin ve genetik farklih@in etkili oldugu

sOylenebilir.
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3. SONUC

Bu arastirma, Rize ilinde yayilis gosteren Lamiaceae familyasinin
ucucu yagi bakimindan one ¢ikan; kekik (Thymus longicaulis (4
genotip), Thymus praecox (11 genotip) taksonlar1 yoniinden taranmis
ve 2014 yilinda toplanan bitki materyalinin 2015-2016 yillarinda
kiiltiire alinma olanaklar1 arastirilmistir. Elde ettigimiz bulgularda genel
olarak genotiplerin bitki boyu, taze herba, drog herba, taze yaprak ve
drog yaprak verimlerine iliskin en yiliksek degerler birinci bigim
zamanindan elde edilirken diger taraftan drog yaprak orani ve ugucu
yag oranina iliskin en yiiksek degerler ise ikinci bigim zamanindan elde

edilmistir.

Anzer yaylasindan toplanan Thymus longicaulis C. Presl genotipleri,
diger genotiplere oranla bircok verim degeri yoniinden yiiksek
bulunmustur. Genotiplerin bi¢im zamanlar1 dikkate alinmaksizin o-
terplnyl acetate (% 1.18-20.12), thymol (% 12.1-36.45), carvacrol (%
10.2-39.45) ve isoborneol (% 4.01-8.52) 6ne ¢ikan ugucu bilesenleri
olmustur. Thymus praecox genotipleri igerisinde ise drog yaprak verimi
ve ugucu yag orani bakimindan Ikizdere- Cagirankaya yaylasindan
toplanan genotipler ile Polovit yaylasindan toplanan genotipler 6ne
¢ikmistir. Ugucu bilesenler bakimindan; y-terpinene (% 0.59-8.35), a-
himachalene (% 0-9.79), a-terplnyl acetate (% 1.65-31.37), thymol (%
8.9-42.12) ve carvacrol (% 2.76-53.57) 6ne ¢ikan bilesenleri olmustur.
Thymus cinsinde TLA2 ve TPCCg2 o6ne ¢ikan genotipler olmasinin
yaninda bu genotiplerin ugucu bilesenlerini ise tiire kendi has kokusunu

ve aromasini veren gerek kozmetik sanayinde gerekse gida sanayinde
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onemli olan thymol (% 8.9-36.45) ve carvacrol (% 2.76-53.57)’ce
zengin bulunmustur. Aragtirmamiz neticesinde 6ne ¢ikan bilesenlerin
izole edilmek suretiyle bolgeye girdi saglanmasi, daha kapsamli
calismalara ve daha fazla yer gezilerek varyasyonun genigletilmesi,
ortaya cikan iistiin Ozelliklere sahip tiirlerin yerinde veya Kkiiltiirel
kosullarda daha ayrintili olarak korunmasi ve incelenmesi

gerekmektedir.
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INTRODUCTION

Plant nutrition is the study of the chemical elements and compounds
necessary for plant growth, plant metabolism and their external supply.
In its absence the plant is unable to complete a normal life cycle, or that
the element is part of some essential plant constituent or metabolite
(Scavroni et al., 2005). The total essential plant nutrients include
seventeen different elements: carbon, oxygen and hydrogen which are
absorbed from the air, whereas other nutrients including nitrogen are
typically obtained from the soil (exceptions include some parasitic or

carnivorous plants).

Plants must obtain the following mineral nutrients from their growing
medium (Ordookhani et al., 2011): The macronutrients: nitrogen (N),
phosphorus (P), potassium (K), calcium (Ca), sulfur (S), magnesium
(Mg), carbon (C), oxygen (O), hydrogen (H). The micronutrients (or
trace minerals): iron (Fe), boron (B), chlorine (CIl), manganese (Mn),

zinc (Zn), copper (Cu), molybdenum (Mo), nickel (Ni).

N, P, K and S are the important nutrients which manipulate plant growth
by influencing all staminal processes as protein, energy metabolism, the
synthesis of nucleic acids, photosynthesis, respiration, nitrogen fixation

and enzyme regulation in plants (Raghothama, 1999).
1. TYPES OF AGRICULTURAL FERTILIZERS

As it has been explained that fertilizers are composition of one or

various chemical compounds or nutrients therefore depending on the
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constituent compounds and nutrients release mechanism, the
agricultural fertilizers have been categorized into following categories

(Suresh et al., 2004): Organic fertilizers and inorganic fertilizers.
1.1. Organic Fertilizers

Organic fertilizers are naturally occurring fertilizers and nutrient
enhancers of the soil. Therefore every substance that occurs naturally
and is easily bio-degradable is organic and if this organic material
enhances the richness of the soil, it is termed as organic fertilizer. These
organic substances are further decomposed and broken into smaller and
soluble particles by numerous microorganisms. After being turned into
soluble and simpler compounds, these fertilizers are taken in by the
roots. Manure, slurry, worm castings, peat, seaweed, sewage, and guano
are the naturally occurring Green manure and compost, blood meal,
bone meal and seaweed extracts, etc. are manufactured organic

fertilizers. Crops are also grown to add nutrients to the soil.

1.2. Inorganic (Chemical) Fertilizers

Those fertilizers which are constituted by inorganic chemical
substances are referred to as inorganic agricultural fertilizers, i.e.,
granular triple superphosphate, potassium chloride, urea, anhydrous
ammonia, etc. These fertilizers are usually non-biodegradable. And
these are further divided into various categories based on their
constituents and methods of preparations. These fertilizers are also
called artificial or synthesized fertilizers as they are manufactured in

the factories using latest technologies. The artificial manufacturing
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processes render these fertilizers a rough touch and propel them to be

sturdy and highly per-formative.

2. SECONDARY METABOLITES OF PLANTS AND THEIR
ROLE

Secondary metabolites (SM) are compounds that are not necessary for
a cell (organism) to live, but play a role in the interaction of the cell
(organism) with its environment. These compounds are often involved
in plants protection against biotic or abiotic stresses. Secondary
metabolites are from different metabolites families that can be highly
inducible in response to stresses. Primary metabolites perform essential
metabolic roles by participating in nutrition and reproduction. A few
secondary metabolites are used as especially chemical such as drugs,
flavour, fragrances, insecticides, and dyes and thus have a great
economic value. These new technologies will serve to extend and
enhance the continued usefulness of the higher plants as renewal
sources of chemicals, especially medicinal compounds. A continuation
and intensification efforts in this field is expected to lead to successful
biotechnological production of specific, valuable and as yet unknown
plant chemicals. Primary metabolites are found in all plants and execute
vital metabolic responsibilities, by participating in nutrition and
reproduction (Vittal Navi et al., 2006). Sometimes it is hard to
discriminate primary and secondary metabolites. For example, both
primary and secondary metabolites are found among the terpenoids and
the same compound may have both primary and secondary roles.
Secondary metabolites are broad range of compounds from different

metabolite families that can be highly inducible in stress conditions.
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Carotenoids and flavonoids are also involved in cell pigmentation in
flower and seed, which attract pollinators and seed dispersers.
Therefore, they are also involved in plant reproduction. Plant primary
products refer to the compounds of nucleic acids, proteins,
carbohydrates, fats and lipids and are related to structure, physiology
and genetics, which imply their crucial role in plant development. In
contrast, secondary metabolites usually take place as minor compounds
in low concentrations. Primary metabolism refers to the processes
producing the carboxylic acids of the Krebs cycle. Secondary
metabolites, on the other hand, are non-essential to life but contribute
to the species’ fitness for survival. In fact, the specific constituents in a
certain species have been used to help with systematic determination,
groups of secondary metabolites being used as markers for botanical
classification (chemotaxonomy). Plants secondary metabolites can be
divided into three chemically distinct groups: Terpenes, Phenolics, N

(Nitrogen) an d S (sulphur) containing compounds (Suresh et al., 2004).
2.1. Terpenes

Terpenes comprise the biggest group of secondary metabolites and are
free by their common biosynthetic origin from acetyl-coA or glycolytic
intermediates. An immense bulk of the diverse terpenes structures
produced by plants as secondary metabolites that are supposed to be
concerned in defense as toxins and feeding deterrents to a large number
of plant feeding insects and mammals. Terpenes are divided into
monoterpenes, sesquiterpenes, diterpenes, triterpen and polyterpenes.

The parathyroid (monoterpenes esters) occur in the leaves and flowers
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of Chrysanthemum species show strong insecticidal responses to
insects like beetle, wasps, moths, bees, etc and a popular ingredient in
commercial insecticides because of low persistence in the environment
and low mammalian toxicity. In Gymnosperms (conifers) a-pinene, a-
pinene, limonene and myrcene are found. A number of sesquiterpenes
have been till now reported for their role in plant defense such as
costunolides are antiherbivore agents of family composite characterized
by a five member lactone rings (a cyclic ester) and have strong feeding
repellence to many herbivorous, insects and mammals. ABA is also a
sesquiterpene plays primarily regulatory roles in the initation and
maintenance of seed and bud dormancy and plants response to water
stress by modifying the membrane properties and act as a
transcriptional activator (Ateia et al., 2009). Abietic acid is a diterpene
found in pines and leguminous tress. It is present in or along with resins
in resin canals of the tree trunk. Another compound phorbol (Diterpene
ester), found in plants of euphorbiaceae and work as skin irritants and
internal toxins to mammals. The milkweeds produce several better
tasting glucosides (sterols) that protect them against herbivors by most
insects and even cattle. Several high molecular weight polyterpenes
occur in plants. The principal tetraterpenes are carotenoids family of

pigments.
2.2. Phenolic compounds

Plants produce a large variety of secondary products that contain a
phenol group, a hydroxyl functional group on an aromatic ring called

Phenol, a chemically heterogeneous group also. They could be an
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important part of the plants defense system against pests and disease
including root parasitic nematodes. Elevated ozone (mean 32.4ppb)
increased the total phenolic content of leaves and had minor effects on

the concentration of individual compounds (Ordookhani et al., 2011).

Coumarin are simple phenolic compounds widespread in vascular
plants and appear to function in different capacities in various plant
defense mechanisms against insect herbivores and fungi. They derived
from the shikimic acid pathway, common in bacteria, fungi and plants
but absent in animals. Some coumarin derivatives have higher
antifungal activity against a range of soil borne plant pathogenic fungi
and exhibit more stability as compared to the original coumarin
compounds alone. Furano is also a type of coumarin with special
interest of phytotoxicity, abundant in members of the family
umbelliferae including celery parsnip and parsley. Psoraline, basic
linear furacoumarin, known for its use in the treatment of fungal
defence and found very rarely in SO treated plants. Ligin is a highly
branched polymer of phenyl- propanoid groups, formed from three
different alcohols viz., coniferyl, coumaryl and synapyl which oxidized
to free radical (ROS) by a ubiquitous plant enzyme peroxidises, reacts
simultaneously and randomly to form lignin. Its physical toughness
deters feeding by herbivorous animals and its chemical durability
makes it relatively indigestible to herbivorous and insects pathogens
(Scavroni et al., 2005). Lignifications block the growth of pathogen and
are a frequent response to infection or wounding. Flavanoids perform

very different functions in plant system including pigmentation and
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defence. Two other major groups of flavanoids found in flowers are
flavanones and flavanols function to protect cell from UV-B radiation
because they accumulate in epidermal layers of leaves and stems and
absorb light strongly in the UV-B region while letting visible (PAR)
wavelengths throughout uninterrupted. In addition exposure of plants
to increased UV-B light has been demonstrated to increase the synthesis
of flavanones and flavanols suggesting that flavanoids may offer

measures of protection by screening out harmful UV-B radiation.
2.3. Sulphur containing secondary metabolites

They include GSH, GSL, Phytoalexins, Thionins, defensins and allinin
which have been linked directly or indirectly with the defence of plants
against microbial pathogens. GSH is the one of the major form of
organic sulphur in the soluble fraction of plants and has an important
role as a mobile tool of reduced sulphur in the regulation of plant growth
and development and as a cellular antioxidants in stress responses,
reported as a signal of plant sulphur sufficiency that down regulates
sulphur assimilation and sulphur uptake by roots. GSL is a group of low
molecular mass N (nitrogen) and S (sulphur) containing plant
glucosides that produced by higher plants in order to increase their
resistance against the unfavorable effects of predators, competitors and
parasites because their break down products are release as volatiles
defensive substances exhibiting toxic or repelient effects for example,
mustard oil glucosides in cruciferae and allyl cyssulfoxides in alllum.
They are metabolised and absorbed as isothiocyanates that can affect

the activity of enzymes involved both in the antioxidant defence system
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and in the detoxification from zenobiotics abd significantly affect GST
activity and cell protection against DNA damage whereas toxicity of
glucosinolatic products is well documented but their mode of action has
not yet been elucidated and results from experiments with Brassica
plants modified in GSL content generated doubts about their

contribution to plant defaces (Naguib, 2011).
2.4. Nitrogen containing secondary metabolites

They include alkaloids, cyanogenic glucosides, and non-proteins
amino-acids. Most of them are biosynthesized from common
aminoacids. Alkaloids found in approximately 20% of the species of
vascular plants, most frequently in the herbaceous dicot and relatively
a few in monocots and gymnosperms. Generally, most of them,
including the pyrrolizidine alkaloids (PAs) are toxic to some degree and
appear to serve primarily in defense against microbial infection and
herivoral attack. Cyanogenic glucosides constitue a group of N-
containing protective compounds other than alkaloids, release the
poison HCN and usually occur in members of families viz., Graminae,
Roosaceae and leguminosesae (Toussaint, 2008). They are not
themselves toxic but are readily broken down to give off volatile
poisonous substance like HCN and volatile H2 S when the plant
crushed; their presence deters feeding by insects and other herbivorous
such as snails and slugs. Amygdalin, the common cynogenic glucoside
found in the seeds of almonds, apricot, cherries and peaches while
Dhurrin, found in Sorghum bicolar. Many plants also contain unusual

amino acids called non-protein amino-acids that incorporated into
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proteins but are present as free forms and act as protective defensive
substance. For examples, canavanine and azetidine-2 carboxylic acid
are close analogs of arginine and proline respectively. They exert their
toxicity in various ways (Tilak and Reddy, 2006). Some block the
synthesis of or uptake of protein amino acid while others can be
mistakenly incorporated into proteins. Plants that synthesized non-
protein amino acid are not susceptible to the toxicity of these
compounds but gain defense to herbivorous animals, insects and

pathogenic microbes (Ordookhani et al., 2011).
3. LITERATURE REVIEW

In a study in which the effects of biochemical fertilizers on some growth
indices of Portulaca oleracea and urban turmeric in pure and mixed
cultivation were investigated, the results showed that most mixed
cultivation treatments had higher leaf area and dry matter index than
They had pure culture treatments (Naguib, 2011). The highest value of
total canopy leaf area index (6.10 m? / m?) was observed in mixed
culture treatment of 50% urban blueberry + 100% P. oleracea with
combined application of 50% urea chemical fertilizer + nitroxin
biofertilizer. Cultivation pattern had no significant effect on the
percentage of essential oil of urban balangoy, while fertilizer
application significantly affected this trait (Azizi et al., 2008).
Therefore, in the mixed cultivation of P. oleracea and urban oranges,
the use of 50% urban oranges + 100% P. oleracea and the combined
application of nitroxin biofertilizer and urea chemical fertilizer can

improve the growth indices of these plants. In a study conducted on
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Sarkhargol medicinal plant, the highest yield of fresh and dry weight of
flowers and shoots in Sarkhargol medicinal plant was obtained from

20% by weight of manure soil + 10% perlite (Leithy et al., 2009).

An investigation with the roots of Asparagus racemosus grown under
organic manures- cowdung, compost and vermicompost without using
mineral or chemical fertilizer showed that the total phenol and total
flavonoid content was highest in the plants from vermicompost treated
soil. The antioxidant activity was highest in the plants from compost
treated soil (Tilak and Reddy, 2006). Dry yeast and compost tea were
used in growing medium of borage plants. The results revealed that 20
L/ fed. (feddan = 4200 m?) of compost tea significantly increased plant
height, fresh and dry weight of aerial parts and flowers and number of
branches and suckers, Adding dry yeast at the rate of 6 g/L.. was the
most effective on growth parameters and oil %. In an Egyptian
experiment, some organic fertilizers (Compost, Chicken and Sheep
manures) were used for growing of Thymus vulgaris L. Results
indicated that (20 m® compost combined with 10 m? chicken or sheep
manure) were superior in most cases of growth characters and yields.

3

The highest value for thymol was obtained from 30 m” compost

combined with 10m? Sheep manure treatment (Azizi et al., 2008).

An Iranian investigation revealed that inoculation of Ocimum basilicum
roots with plant growth-promoting rhizobacteria (PGPR) improved
growth and accumulation of essential oils. In comparison to the control
treatment, all factors were increased by PGPR treatments. The

maximum Root fresh weight (3.96 g/plant), N content (4.72%) and
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essential oil yield (0.82%) were observed in the Pseudomonas +
Azotobacter + Azosprillum treatment. All factors were higher in the
Pseudomonas + Azotobacter + Azosprillum and Azotobacter +

Azosprillum treatments (Toussaint, 2008).

Samani et al. (2019) reported that, L-phenylalanine and bio-fertilizers
affected significantly influenced measured characteristics, especially
quantity and quality of the essential oils from the sage (Salvia officinalis

L.) leaves.

An experiment with application of saline water in addition to bio and
organic fertilization on geranium plant revealed that peanut compost
slightly increased plant fresh and dry weights. The oil percentage
decreased at high salinity level of 6000 ppm but at 3000 ppm the oil
percentage reached 0.4 when treated with (half dose of compost + Bio)
and 0.6% when plants were supplied with full dose of peanut compost
compared to the control. An investigation with marjoram (Majorana
hortensis L.) indicated that the use of combined treatment of bio-
fertilizers gave better results for all studied traits. The oil percentage
and yield per plant for three cuttings was almost twofold higher on fresh
weight basis as a result of aqueous extracts of compost at low level +
biofertilizers compared with control. The chemical composition of
marjoram essential oil did not change due to the fertilization type or

level (Naguib, 2011).

Poultry manure significantly increased the herbage, essential oil content

and dry matter yield in Java citronella plants (Sharafzadeh &
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Ordookhani, 2011). The percentage of essential oil, fresh and dry matter
of marjoram plants positively responded to increased levels of
composted manure compared with chemical fertilizer. By increasing
levels of compost fertilizer to Sideritis montana L., vegetative growth
and major components of essential oils increased oil production in mint

plants increased when plants were grown with biosolid (Scavroni et al.,

2005).

In an Iranian experiment, the effects of different levels of vermicompost
and irrigation were evaluated on morphological characteristics and
essential oil content of “Goral” an improved German chamomile. The
results indicated that the vermicompost application improved plant
height, early flowering, flowers dry weight, anthodia height and
diameter significantly. The highest essential oil yield detected in 10%
vermicompost and irrigation 4 mm per two weeks. This experiment
revealed that 15% vermicompost plus 2 mm irrigation per two weeks
was the best treatment to produce the flower yield in Goral cultivar of
German chamomile in organic system. An investigation was conducted
to evaluate the response of Dracocephalum moldavica L. (dragonhead)
to various plant densities and compost applications. Compost had a
positive effect on vegetative growth and induced essential oil

accumulation (Azizi et al., 2008).

In another study, vermicompost and used mushroom compost
significantly increased the essential oil content composition in basil (O.

basilicum L.) (Rahmanian et al., 2017).
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It was reported that biological fertilizers in Cuminum cyminum L. plant
had positive effects on umble number per plant, seed number per umble,
seed number per plant, biological yield, seed yield, essential oil yield
(Talaei et al., 2014), that essential oil percentage, essential oil content
and essential oil yield were obtained with organic fertilizer applications
in the dill (Anethum graveolens L.) plant (El-Sayed et al., 2017), and
that organic manure doses applied in increasing amounts in Origanum
vulgare L. plant had significant effects on the yield and yield
components (Gerami et al., 2016). Similarly, it was determined that the
essential oil content and essential oil yield in Calendula officinalis L.
(Mazinani & Hadipour, 2016), percentage nitrogen, phosphorus,
potassium of leaf, essential oil yield in Valerian officinalis (Javan

Gholiloo et al., 2019) increased in organic and bio fertilizers.

4. CONCLUSION

Consequently, the long-term benefits of using organic and bio fertilizers
instead of inorganic fertilizers in the cultivation of medicinal and
aromatic plants should be considered. The usage of organic and bio
fertilizer in a sustainable agricultural could reduce the environmental
risks associated with the use of chemical fertilizers by improving the
physical, chemical and biological properties of soils that will result in
sustainable production. Therefore, it necessary to assessing the impact
of organic fertilizers on growth, secondary metabolites and yield of

medicinal and aromatic plants.
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GIRiS

Yenilenebilir bir dogal kaynak olan ormanlardan ilk ¢aglardan beri
odun hammaddesi olarak degerlendirilmesinin yaninda giiniimiizde
insanlarin dogal {irtinlere olan taleplerinin artmasiyla (Karatas ve ar.,
2018) birlikte odun dis1 orman iiriinleriyle de (ODOU)’den de 6n plana
¢cikmustir.

ODOU topluma cok cesitli ekonomik, sosyal, kiiltiirel ve ekolojik
faydalar saglamaktadir. Diinya niifusu %801nin 6zellikle saglik ve gida
ihtiyaglar1 ODOU’lerden karsiladig1 igin bu iiriinlerin sosyo-ekonomik
agidan énemlidir (Killiman vd. 2003). Ozellikle ormanla i¢ ice yasayan
bolge halkinin ana gelir kaynaklarint ve yasam alanlarini1 olusturur,
onlarin gecimlerini saglamaktadirlar (Karahalil vd. 2018). Orman
koyliisii topladigt ODOU’lerin  bir kismmi kendi tiiketimi igin
ayirmakta, kalan kismini ise alicilara satmaktadir. (Anonim, 2020a).
ODOU, kirsal kalkinmaya destek saglar, ormancilik sektoriine gelir
kaynagidir ve iilkemize doviz kazandirir. ODOU; kendi alt sektorlerini
olusturan ilag, kimya, gida, katki maddeleri ve kozmetik sektorlerine
hammadde temin etmede ve meydana getirdigi yiiksek katma degeriyle,
istthdam ve diger sanayi kollarina pazar yaratma konusunda ormancilik

ekonomisinde ciddi bir 6neme sahiptir (Kirict vd. 2020).

Odun dis1 orman iirtinleri igerisinde bitkisel kdkenli orman {iriinlerin
(ODBU) 6nemi son yillarda artmistir (Karakose vd. 2018). Bu iiriinler
gida, baharat, ila¢ sanayii, boya, tekstil, hali, kozmetik, deri sanayinde

ve tibbi ve aromatik bitkiler olarak da pek ¢ok alanda pek ¢ok alanda

97



kullanilmaktad1r. T1bbi ve aromatik bitki olarak adlandirilan bitkilerin
cogunlugunun yayilis alam1 ormanlar oldugu i¢in bu bitkiler ayni
zamanda Odun Dig1 Bitkisel Uriinler (ODBU) olarak degerlendiril-
mektedir (Giildas ve Ozer, 2014). Bu iiriinlerin bazilar1 kiiltiire
alinmakta ve iiretilmektedir. Ornegin; kekik, siis bitkisi olarak
kullanilan ¢uha c¢igegi iilkemizde hem dogadan toplanan hemde
tarimsal olarak tiretilen odun dis1 orman iiriinlerindendir (Ok ve Tengiz,

2018).

Bu ¢alismada ODOU olarak baz1 tibbi ve aromatik bitkiler ile soganli
bitkiler odun dis1 bitkisel iiriinler (ODBOU) incelenmistir.

1. ODUN DISI ORMAN URUNLERININ TANIMI

Orman Genel Midirligli (OGM) tarafindan 1995 yilinda kabul edilen
283 numarali Orman Tali Uriinlerinin Uretim ve Satis Esaslari
Tebligi’ne gore ODOU tanimi; “Bazi orman aga¢ ve agacggiklarmin
govdelerine teknigine uygun metotla yara agmak suretiyle elde olunan
recine, sigla yagi vs. gibi balsam yaglar, defne, okaliptiis vs. gibi aga¢
ve agagciklarin yapraklari, mazi, palamut, sumak, mahlep, melengic,
camfistig1 gibi meyvelerle bazi aga¢ ve agacciklarin gévde kabuklari,
ince dal ve siirgiinleri ile gerek orman alt1 floray1 teskil eden gerekse
orman rejimine giren sahalarda yayilis gosteren kekik, adacayi, egrelti
otu, nane, pelin otu, hardal vs. gibi agageik, cali, calims1 goriiniisteki
bitkiler ile otsu, rizomlu, yumrulu ve soganli bitkiler orman tali
driinleri” olarak tammlanmistir (OGM, 1995). Bu tanimlamaya gore

OGM odun dis1 orman iirtinler kapsamina bitkisel iirtinleri dahil etmis,
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odunu asil, odun dis1 iiriinleri ise yan iriin seklinde siniflandirmistir
(Tiirkoglu ve ark., 2014). Yine 1996 yilinda ¢ikarilan 289 sayili “Orman
Uriinlerinden Faydalanmak Isteyenlere Verilecek izinlere Ait Teblig”
de aslinda, tiim orman iiriinlerine yonelik hazirlanmis gibi goriinsede;
tebligde orman iirlinleri “her cesit agac, agaccik, mantar, tibbi ve sinai
bitkiler ile bunlardan elde edilen kok, fidan, kozalak tohumu, kabuk,
meyve, cigek, ibre, yaprak, dal, siirglin, yumru, sogan, ¢ira, katran,
sakiz, mazi, balzam, ur ve benzerleri” seklinde tanimlanmistir (Ok ve
Tengiz, 2018). Daha sonralar1 ¢ikartilan mevzuatlarda OGM’deki odun
dis1 orman {iriinii tanim1 zamanla degismeye baslamistir. Ornegin, 2013
yilinda yayinlanan 297 sayili Odun Dist Orman Uriinlerinin Envanter
ve Planlamasi ile Uretim ve Satig Esaslar1 isimli tebligde Odun dist
orman Urilinleri “Ormanlardan elde edilen odun disindaki tiim bitkisel
ve hayvansal iiriinler ile mantarlar: ifade etmekte, endiistriyel odun
tiretimi esnasinda agiga ¢ikan agag¢ kabuklari, kozalaklar, ¢alilar,
yongalar, kokler ile mantarlar, orman humusu ve ortiisii de ayni grupta
ver almaktadir” seklinde tanimlanmistir. Yine 2016 yilinda OGM, 302
sayili “Odun Dist Orman Uriinlerinin Envanter ve Planlamasi Ile
Uretim ve Satis Esaslar1” isimli tebligi yayinlanan 302 sayili teblige
gore, odun dis1 orman iirlinii “ormanlardan ve agaglardan elde edilen
odun disindaki biyolojik ve mineral kdkenli tirtinler ile kabuk, yonga,
cali, kok, kiitiik, kozalak gibi endiistriyel odun iiretimi sirasinda agiga
cikan diger iriinler ile mantarlar, orman humusu ve ortiisii’” seklinde
ifade edilmistir. 2013 yilinda yayinlanan 297 sayili tebligde, hayvansal
iirtinler odun dis1 orman iirtinleri kapsaminda degerlendirilirken, 2016

yilinda ¢ikarilan 302 sayil tebligde kapsam disinda itildigi, bir bagka
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deyisle, tekrar bitkisel tirlinlere doniisii kapsam i¢ine alinmistir (Ok ve

Tengiz, 2018).

2. TURKIYE’DE ODUN DISI ORMAN URUNLERI URETIM VE
DEGERLENDIRILMESI

ODOU tiim dogal kaynaklar gibi binlerce yildir insanoglu tarafindan
tilkketilmekte ve ticareti yapilmaktadir (Karatas vd. 2018). Diinya
genelinde oldugu gibi Tiirkiye’de de ODOU igerisinde Odun Dis1
Bitkisel Uriinler (ODBU)’in pay1 daha fazladir (Karakdse ve ar., 2018).
Tiirkiye Florasi, Avrupa-Sibirya, Iran-Turan ve Akdeniz olmak iizere
iic 6nemli fitocografik bdlgenin kesisme noktasinda bulundugundan
zengin ve cesitlidir (Baser, 2014). Yaklasik 12.000 bitki taksonu ve
80.000’in iizerinde fauna tiirii ile iilkemiz ormanlari ODOU igin

olduke¢a zengin bir biyocesitlilige sahiptir.

Ulkemizde Orman alanlarinda bulunan tibbi ve aromatik bitkilerin
iiretimi ve ekonomiye kazandirilmast OGM (Orman Genel Miidiirligii)
tarafindan yiiriitiilmektedir. Tiirkiye’de, ODOU envanteri ile ilgili ilk
onemli ¢aligma Orman Genel Miidiirliigii tarafindan 1987 yilinda

yapilmis ve 38 adet bitkisel kokenli ODOU tespit edilmistir.

Ulkemizde Tarim ve Orman Bakanligi ile OGM tarafindan bitki
toplamalar1 ve iicretlendirmeler ilgili gerekli yasal ¢aligsmalar (6831
sayil1 orman kanunu) ve tebliglerle (302 ve 294/5 sayili tebligler)
diizenlenmistir (OGM, 2016). Tiirkiye’de Orman Kanunu’nun 37.
Maddesi kapsaminda “odun dis1 orman {iriinii” olarak defne, sumak,

keciboynuzu, ¢am fistig1, kozalak, mese palamudu, ardi¢ tohumu ve
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kabugu, mese mazisi, kestane, ceviz, mersin, kekik, thlamur, kusburnu,
simsir, 1sirgan otu, kusburnu, ¢alba, laden, tavsan memesi, ormangiilii,
funda ve mantar ile kardelen, yilan yastig1, yilanbigcagi, devetabani,
siklamen gibi soganli, yumrulu, ve rizomlu iirlinlerin muhtemel bedelle

ve tarife bedelli ticareti yapilmaktadir (Baydar, 2019).

ODOU kapsaminda olan tibbi ve aromatik bitkilerin ¢ogu dogal
floradan toplanmaktadir. Tibbi olarak kullanilan bitkilerin sayisi
yaklasik 500 civarinda, dogadan toplanarak i¢ ve dis piyasada ticareti
yapilan bitki tiirii sayis1 347, bu tilirler arasinda endemik tiir sayis1 35°tir.
Ticareti yapilan tiirlerin %11°1 endemiktir. Yurt i¢indeki aktarlarda 200
civarinda bitki tiiri satilmaktadir. Dogadan toplan1 yurt digina satilan
dogal bitki tiirii sayis1 ise yaklasik 100 kadardir (Kirict vd., 2020).
Tiirkiye’ de yapilan etnobotanik ¢aligmalarda bolge halkinin ¢evresinde
yetisen bitki tiirlerinin %10-12’sini ¢esitli amaglarla degerlendirdikleri

belirlenmistir (Aslan, 2014).

Ulkemizde Ormancilik sektoriinde ODOU’niin iiretimi i¢ ve dis
taleplere bagli olarak gergeklesmektedir (Anonim, 2020). ODOU
iretiminde 1988-2002 yillar1 arasinda diizenli bir artis olmustur, ancak
2002 yilindan sonra iiretimde artis olsa dalgali bir durum izlemistir

(Glingen ve Atmis, 2018).

ODOU’niin 6nemli bitkisel iiriinlerinden birisi de dogal cicek
soganlaridir. Dogal ¢icek soganlarinin her tiirlii toplanmasi, tiretimi ve
ihracatt “Dogal Cicek Soganlarimin Sokiimii, Uretimi ve Ticaretine

Iliskin Yonetmelik” ile diizenlenmektedir. Ihracat: yapilan soganlar
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i¢inde ilk siralarda kardelen soganlari gelmektedir. Ulkemizde ihracati
yapilan kardelen tiirleri Toros kardeleni ve Karadeniz kardelenidir
(Galanthus woronowii). Toros kardeleni ihracatta en ¢ok talep edilen
tiirdiir. Tiirkiye’de dogal florada, Kuzeybati, Bati, Giineybati, Giiney ve
Ic Anadolu Bolgeleri'nde bulunmaktadir (Aksu vd. 2002). Toros
kardeleni dogal ortamlarinda tohum ve yavru soganlar ile
cogalmaktadir. Tohumla c¢ogalan bitkiler c¢icek acacak sogan
biiytikliigiine ulagmasi 4-5 yil gerekmektedir. Bitkinin dogadan
soklimii sirasinda yeni olusan fideler ve heniiz olgunlasmamis
soganciklar da sokiilmesi nedeniyle dogal florada kardelen varligi

azalmaktadir. (Tipirdamaz vd. 1999; Ozhatay, 2015).

Tirkiye bitki genetik ¢esitliligi ve 6zellikle de geofitler agisindan 6zel
bir konuma sahiptir. Ancak Leucojum aestivum L. da dahil olmak tizere
bir¢ok geofit tiirliniin genetik erozyona ugrayarak yok olma tehlikesi
vardir. Nesli tehlike altinda olan bu tiir [UCN (International Union for
the Conservation of Natural Resources) kirmizi liste kategorilerine gore
Diisiik Riskli (LC) sinifinda yer almaktadir (Lansdown, 2014). Asiri
miktarda zamansiz yapilan sokiim, yol, bina, baraj yapimi, sanayilesme,
hizli sehirlesme, turizm faaliyetleri, tas ocakeilig1, bilingsiz otlatma gibi
sebepler ile bir¢ok geofitin nesli tehlikeye girmistir (Balkaya vd. 2015;
Celikel, 2015). Tarim ve K&y Isleri Bakanlig: 1989 yilinda dogal cigek
soganlarinin ihracatinin kontroliinii saglamaya ve iilkemiz dogal
florasinin korunmasina yonelik olarak “Dogal Cigcek Soganlarinin
Sokiimii, Uretimi ve Ihracatina ait Yonetmelik” ¢ikarmistir (Demir ve

Celikel, 2017a, 2017b). Ulkemizde 1996 yilinda itibaren CITES (Nesli
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Tehlike Altinda olan Yabani Hayvan ve Bitki Tiirlerinin Uluslararasi
Ticaretine Iliskin Sozlesme) kurallar1 uygulanmaktadir (Celikel, 2014
ve 2015). Dogal olarak yetisen ve nesli tehlike altinda olan L. aestivum
ihracati kotaya tabi olan tiirler arasinda yer almaktadir (Anonim,
2020b). ODOU igerisinde degerlendirilen bazi Tibbi ve Aromatik
bitkilerin tiretim miktarlar1 Tablo 1’de verilmistir.

Tablo 1: Odun Dis1 Orman Uriinleri Kapsaminda Degerlendirilen Baz1
Tibbi ve Aromatik Bitkilerin Uretim Degerleri

Olcii Olgii

Bitki ad1 A 2019 Bitki adi A 2019
birimi birimi
Defne
yapragi Kantaron
islenmemis Ton 32537  (Hypericum Ton -
(Laurus montana)
nobilis)
Kelk, Thlamur gicegi
islenmemis Ton 1834 vieee Ton 76
(Thymus sp) Ve yapragl
Kardelen sogani
(Galanthus
g‘i";gl?‘ay‘sp ) Ton 261  elwasii, Kg 36351
' Galanthus
WOronowii)
élilsailrlll l:)tle] Gol sogani
ye Ton 283 (Leocojum Kg 193750
(Rosmarinus .
officinalis) aestivum)
Lavanta Papatya
(Lavandula Ton 10 (Matricaria Ton -
officinalis) chamomilla)
Ogul otu
Ton -

(Melissa sp.)

OGM tarafindan, defne siirglinli, kekik, adagayi, kardelen ve gol

soganinin énemli miktarda iiretildigi goriilmektedir (Tablo 1).
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3. ODUN DISI ORMAN URUNLERI iCERISINDE
DEGERLENDIRILEN BAZI TIBBi VE AROMATIK
BIiTKIiLER

3.1. Defne (Laurus nobilis L.)

Defne ¢ok yillik, uzun 6miirlii ve her mevsimde yesil kalabilen odunsu
yapida aromatik bir bitkidir. Ulkemizde tek bulunan defne tiirii L.
nobilis L.’dir. Akdeniz, Ege, Marmara ve Karadeniz kiyilarinda dogal
yayilis gostermektedir. Ticari olarak kullanilan organi yaprak (Folium
Lauri) ve meyvesidir (Fructus Lauri). Taze yaprak %0.5-5 ugucu yag;
kuru meyvesinde %20-35 sabit yag icermektedir (Baydar, 2019). Ucucu
yaginda temel bilesen 1,8- sineoldiir (%40-50). Tiirk defnelerinin
yapraklarinda %1-2,5 arasinda ugucu yag bulunur. Defne yapraklarinda
baharat ve ugucu yag, meyvelerinden ise sabit yag elde etmek i¢in
yararlanilir. Hem sabit yagi hemde ugucu yag1 parfiimeri, kozmetik,
gida ve tipta ilag olarak degerlendirilir (Karik vd. 2015). Defne
yapraklarinin antibakteriyel, antifungal, antiseptik, antioksidan etkiye
sahip oldugu, bocek kovucu, ve akarisit etki gosterdigi degisik
arastirmalarla ortaya konmustur (Karik vd. 2015; Baydar, 2019). Defne
meyvesindeki antosiyanin dogal boyar madde olarak gida, ilag ve

kozmetik sanayinde kullanilmaktadir (Patrakar vd. 2012).

Defne iilkemizin en énemli odun dis1 orman iirtinlerindendir. Tibbi ve
aromatik bitki olarak biitiin aksami kullanilarak iilke ekonomisine
onemli katkist vardir. Defne tiretimi 2005 yilinda 6 bin 436 ton iken

2019 yilinda 32 bin 600 tona yiikselmistir (OGM, 2019). Defne,
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ithracatta en 6nemli odun dis1 tirlindiir, Diinya defne ihtiyacinin yiizde
90’1 Anadolu’dan karsilanmaktadir (Anonim, 2020c). Defne ihracat
geliri 2005 yilinda yaklagik 12 milyon dolar iken 2019 yilinda 40
milyon dolar gergeklesmistir (Anonim, 2020c).

Tiirkiye’ de defne iiretiminin tamamina yakini dogal plantasyonlardan
kesim veya toplama yoluyla yapilmaktadir (Baydar, 2019). Defne
dretimi Orman Genel Miidiirliigliniin 283 sayili teblig esaslarina ve
yillik tiretim programlarina gore diizenlenmekte, her y1l kesim tarihleri,
alanlar1 ve miktarlar1 belirlenmekte ve ayn1 plantasyonlarda 3 yilda bir

kesim yapilmasina izin verilmektedir. (Karik vd. 2015; Baydar, 2019).

Resim 1: Defne Yapragi (Laurus nobilis) (URL-1.2020)
3.2. Kekik (Thymus sp.)

Dogal floramizda bulunan 6nemli tibbi aromatik bitkilerden biri olan
kekik (Origanum, Thymus, Satureja, Thymbra, Coridothymus),

Lamiaceae (Labiatae) familyasindan degerli bir ugucu yag ve baharat
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bitkisidir (Karaca Oner ve Sonkaya, 2020). Tiirkiye florasinda bulunan
tiirler Thymus (40 tiir), Origanum (12 tiir), Satureja(18 tiir), Thymbra
(3 tiir)diir. Ulkemizde yaygin olan kiiltiir tiirleri ise, Izmir kekigi
(Origanum onites L.) ve Istanbul kekigi (O.vulgare L. ssp. hirtum
(Link.) Lets.) dir. Calims1 formda ¢ok yillik bir tibbi ve aromatik
bitkidir. Kekigin taze olarak tiim toprakiistii organlar1 kullanilirsa da
drog ve baharat olarak ticari olarak yapraklaridir (Folia Thymi, Origani,
Satureja ve Thymbrae) kullanilir. Kekik yapraklarinda 90.5-8.0
arasinda ugucu yag bulunur. Ugucu yag endiistrisinde kullanilan kekik
tiirlerinin en az %2.5 oraninda ucucu yag ihtiva etmesi istenilir. Genel
olarak Origanum, Thymbra, ve Satureja cinsi kekiklerin ugucu
yaglarinda karvakrol, Thymus tiirlerinin ugucu yaglarinda timol orani

orani yiiksektir (Baydar, 2019).

Kekik, lilkemizin en énemli yabani bitkisel iirtinii olup (Baser, 2014),
2018 yilinda Tiirkiye’de kekik tiretimi 139.061 dekar alanda 15.895 ton
olarak gerceklesmis ve ortalama verim 114 kg/da olmustur (TUIK,
2019). Kekigin ihracatinin biiylik boliimii yar1 ya da tam iglenerek ve
paketlenerek yapilmaktadir. Ulkemiz 2018 yilinda 115.459 dolar
degerinde kekik ucucu yag ithalatina karsilik 5.538.304 dolar ihracat
geliri elde etmistir (TUIK, 2019).

Diinyada en fazla kekik ihra¢ eden iilke olan Tiirkiye’de gerek dogadan
toplanan gerekse ihracati1 yapilan kekik tiirleri arasinda hem ekonomik
hem de tarimsal olarak en degerli olan1 Origanum onites L.dir.
(Okkalioglu vd. 2014; Baydar, 2019). Tiirkiye’ de Anzer (Thymus

praecox var. caucasicus), Dogu Karadeniz Bolgesinin o6zellikle
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Rize’nin Ikizdere ilgesinde 200 m’den daha yiiksek yaylalarda yayilis
gostermekte, beyaz komar (Rhododndron caucasicum) ile birlikte
meshur Anzer balina tat ve koku vermektedir. Satureja cuneifolia,
S.thymbra, S. hortensis, S. montana ve S. spicigera gibi Sivri kekik,
Corba kekigi, Kayakekigi, Zahter ve Zater gibi adlarla kekik tiirleri ile,
Thymbra spicata, T. sintenisii ve T. capitata gibi karabas kekik,
karabasotu, kara kekik, akzahter gibi adlandirilan kekik tiirleri daha ¢cok
yerel pazarlarda ¢ay ve baharat seklinde tiiketilir (Baydar, 2019).

Kekik tiirlerinin farkli sanayi dallarinda kullanimi yaygindir. Baharat,
bitkisel ¢ay, yaginin antimikrobiyal ve antioksidan 6zelliginden dolay1
gida iirlinlerinin acilagmasini ve bozulmasini engellemek i¢in; tipta ve
eczacilikta; balgam soktiiriicii, kansizlik, rahatlatici, idrar arttirici, dis
agrilarinda nefes kokmasinda, istah agmasinda ve hazim gii¢liiglinde,
sinir sisteminde, organik tarimda allelopatik etkisinden dolay1 yabanci
otlarin ve boceklerin yok edilmesinde, organik hayvancilikta yem
rasyonlarinda, Thymus tiirlerinden bitkisel boyamacilikta sari,
kahverengi, yesil-gri renkleri elde etmek i¢in faydalanilir (Bozdemir,

2019).

Ulusal ve uluslararasi pazarda kekik halk tarafindan talep gordiigii ig¢in
dogadan yogun olarak toplanmasina neden olmaktadir. Cok yillik bir
bitki olan kekikte, hatali ve bilingsiz olarak (koklerinden sokiilmesi,
erken hasat, asir1 hasat gibi) yapilan toplanma vejetasyonun devamini
tehlike altina sokmaktadir. Ayrica olgunluga ulagsmadan toplanan
kekigin etken madde oranlar ¢ok diisiik olmakla birlikte ekonomik

degeri olmadigindan alici bulamaz ve gereksiz is giicli ve zaman
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harcanmasina neden olur. Bunun yani sira bitki vejetasyonu
tamamlayamadig1 i¢in neslinin devamini saglayamaz. Boylece kekikte
stirdiiriilebilirligin saglanamamasina neden olmaktadir. Kekik hasadi
toprak yiizeyinden 3-4 cm yiiksekten yapilmalidir (Anonim, 2020d). Bu
sekilde, kekik bitkisi ayn1 vejetasyon doneminde tekrar siirgilin vererek
tohum baglamasina izin verilmis olur ve kekik popilasyonu
korunacaktir. Elle yapilan kesimlerde, genelde bitkiler kokiiyle

cikmaktadir bu da tiiriin yayilisini olumsuz etkilemektedir.

Resim 2: Kekik (Thymus sp.) (URL-2.2020)
3.3. Adacay (Salvia sp.)

Adagay1 (Salvia), Lamiaceae familyasina dahil iilkemizde yaygin
olarak tiretilen 6nemli bir tibbi ve aromatik bitkidir. Diinya’da 900’den
fazla adacay1 tiirii bulunmaktadir. Ancak ticari degeri en yiiksek tiirler
Tibbi adacay1 (Salvia officinalis L.), Anadolu adagay1 (S. fruticosa
Mill., syn. S. triloba L.), Elma adagay1 (S. pomifera L.), Ispanyol
adagay1 (S. lavandulaefolia Vahl.) ve misk adacay1 (S. sclarea L.)’dir
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(Baydar ve Bagsyigit, 2017). Tiirkiye, Diinya’da adagayimin dogal
florada en fazla yayilis gosterdigi ve ticari olarak en fazla yararlanildig:
iilkelerden birisidir. Dogal floramizda 97 kadar adagayr tiri (51’1
endemiktir) bulunmaktadir (ipek ve Giirbiiz, 2010). Tibbi adagayi,
tilkemiz florasinda dogal yayilis gostermemekle birlikte kiiltiirii
yapilmaktadir. Ege ve Akdeniz bolgeleri gibi Akdeniz iklimin etkili
oldugu bolgelerde dogal yayilis gosteren Salvia tiirleri Salvia fructosa,
S. tomentosa, S. cryptantha, S. multiaulis, S. aramisis ve S. sclerea
tirleri dogadan toplanarak yurt disina ihra¢ edilmektedir (Baydar,
2019). Tirkiye florasinda dogal olarak yetisen diger 6nemli bir adagay1
tiiri olan S. sclarea L. (misk adagay1)’nin ticari olarak degerlendiril-
mesi bulunmamaktadir (Basyigit ve Baydar, 2017; Yilmaz ve

GoOkduman, 2015).

Adacayr c¢ok yillik bir bitkidir. Tibbi adagaymnin drog olarak
degerlendirilen yapraklarinda (Folia Salviae) % 0.5-2.5 arasinda ugucu
yag bulunur. Ugucu yaginin en 6nemli bilesenleri Thujon, 1,8-sineol ve
kafurdur (Baydar, 2019). Salvia tiirleri terpenler bakimindan zengindir

(Karayel, 2019).

Adacayn tiirleri halk arasinda ilag olarak kullanilan tibbi bir bitkidir.
Istah acici, gaz soktiiriicii, mide agrilarim giderici, oksiiriik kesici,
bronsit ve astima karsi, enfeksiyonlara ve soguk alginligina karsi,
antiseptik, yara iyilestirici olarak kullanildig1 arastirmalarla
kaydedilmistir (Bayram, 2001; Kiipeli vd. 2007). Antibakteriyel ve
antifungal ozellikleri sayesinde Salvia tiirleri gida koruyucu olarak

kullanilmistir. Adagayr hasadi, toprak yilizeyinden 4-5cm yukaridan
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keskin bicakla kesilir. Uretim zamanmi Mayis- Haziran aylan ile

sonbahar aylaridir (Anonim, 2020d).

Resim 3: Adagayi (Salvia sp.) (URL-3.2020)

3.4. Biberiye - Kusdili (Rosmarinus officinalis)

Lamiaceae familyasindan Biberiye (Rosmarinus officinalis L.) “kusdili,
hasalbal ve akpiiren™ gibi isimlerle anilan, ¢ok yillik, kisin yapragini

dokmeyen, 6nemli bir tibbi ve aromatik bitkidir (Baskaya vd. 2016).

Kiiltiirti yapilan en 6nemli R.officinalis tiirii Tiirkiye’de en fazla Mersin
ve Adana illerinde, 100-250 m rakimlarda sahil ve sahile bakan dag
yamaglarindan toplanarak iiretilmektedir (Y1lmaz ve Gokduman, 2016;
Baydar, 2019). Biberiyenin ekonomik olarak degerlendirilen yapraklari
(Folia Rosmarini) ugucu yag igerir. Ucucu yagi ana bilesenleri 1,8

sineol, kafur ve borneoldiir.

Biberiye glinlimiizde taze ya da kurutulmus yapraklar1 baharat olarak

kullanilir. Ugucu yag1 kozmetik, parfiimeri, aromaterapi, eczacilik ve
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gida gibi bir¢cok alanda degerlidir. Bitki antioksidan aktivitesi yiiksek
fenolik bilesikler bakimindan da zengindir. Biberiye’nin antibakteriyel,
antioksidan, antiviral, bagisiklik sistemini iyilestirici etkileri yapilan
bilimsel g¢aligmalarla ortaya konmustur (Malayoglu, 2010). Peyzaj
diizenlemelerinde siis ve ¢it bitkisi olarak da faydalanilir (Sar1 ve Kagar,
2019). Dogadan toplanan biberiye hasadi ¢i¢ekli dallarinin ve bitkinin
yerden 4cm yukaridan kesilmesiyle olur. Uretim zamam ilkbahar ve yaz

aylaridir. 2 yillik doniisiimlerle liretim yapilmaktadir.

Resim 4: Kusdili Bitkisi, Biberiye (Rosmarinus officinalis) (URL-4.2020)

3.5. Lavanta (Lavandula officinalis)

Lavanta (Lavandula spp.), Lamiaceae familyasindan, ¢ok yillik degerli
bir ugucu yag bitkisidir. (Karik ve ark., 2017). Bat1 Akdeniz Bolgesi’nin
karakteristik bitkilerindendir. Diinyada tarimsal ve endiistriyel degeri
olan Lavender (Lavandula angustifolia Mill. = Lavandula officinalis L.
= Lavandula vera), Lavandin (Lavandula x intermedia = Lavandula

hybrida) ve Spike lavander (Lavandula spica) tiirleridir (Sonmez vd.,
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2018). Tiirkiye florasinda dogal olarak Lavender tiirii olmamasina
karsin Lavandula stoechas’1n subsp. stoechas tiirii Bat1 ve Kuzey Bati
bolgelerimizde ve subsp. cariensis tiirlii ise Dogu Akdeniz Bdlgesinde

ve Hatay yoresinde yayilis gostermektedir. (Baydar, 2019).

Lavantanin ticari olarak degerlendirilen organi cicekleri (Flores
Lavandulae) renksiz veya hafif sar1 renkli ugucu yag icermektedir. Taze
cicekte % 0.25-2.5, kuru ¢icekte %2-10 ucucu yag icermektedir. Ugucu
yagin kalitesini yagdaki linalil asetat ve linalool oranina
belirlemektedir. L. officinalis L.”de ugucu yagin kalitesini belirleyen
linanil asetat ve linalool 6nemli ugucu yag bilesenleri olup parfiimeri
sanayinde belirli sinirlar arasinda bulunmasi istenir. Lavander ugucu
yaglar1 (<%0,5) Lavandin ugucu yaglarina (>% 0.5) goére daha diisiik
kafur igerdiginden kaliteleri daha yiiksektir. (Baydar, 2019).

Hos kokulu ve antiseptik 6zellige sahip olan Lavanta ugucu yagi
aromoterapi, kozmetik, kaliteli parfiim yapimi ve gida endiistrisi gibi
alanlarda yaygin olarak kullanilmaktadir (Fakhari vd. 2005; Fiocco vd.
2011). Lavanta ucucu yag: yiiksek oranda linalool i¢erdigi i¢in merkezi
sinir sistemini uyarici etkisi olup; uyku verici, yatistirici, sakinlestirici,
gevsetici ve stres giderici 6zelliktedir. Lavanta yagi giiclii antiseptik ve
antibiyotik etkiye sahip oldugundan aromaterapik yaglar arasinda ayri
bir 6nemi vardir. (Baydar, 2019). Lavanta ¢iceklerinden yapilan bitki

caylar1 insan sagligi icin degerlidir.
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Resim 5: Lavanta (Lavandula officinalis) (URL-5.2020)
3.6. Ogul otu (Melissa)

Ogulotu Labiatae familyasina dahil, ¢ok yillik limon kokulu aromatik
bir bitkidir. Tiirkiye’de Melissa cinsinin ti¢ alttiirli (Melissa officinalis
ssp. officinalis, ssp. altissima, ssp. inodora) bulunmaktadir. Bu fi¢
tiirden sadece M. officinalis ssp. officinalis kendine 6zgii limon kokusu
ile en fazla tercih edilir. Bu alttiir, iilkemizde Amasya, Ankara, Bilecik,
Bolu, Bursa, Erzincan, Istanbul, Kiitahya, Malatya, Mugla ve Tunceli
ilerinde dogal yayilis gdsteren tibbi degeri olan bir tiirdiir. (Baytop,
1984). Ogulotunun ticari olarak degerlendirilen ugucu yag igeren organi
yapraklaridir (Folia Melissae). Taze herbasinda % 0,01 ve kuru yapragi
% 0.05 ugucu yag i¢ermektedir. Melissa ugucu yaginin temel bileseni
sitraldir. M. officinalis spp. officinalis alt tiiriiniin limon kokusu
yapraklarinin i¢cermis oldugu neral sitralden kaynaklanmaktadir

(Baydar, 2019).

Ogulotu halk hekimligi, eczacilik, parfiimeri-kozmetik ve gida gibi pek

cok alanda kullanilmaktadir. Bal arilari i¢in 6nemli bir nektar kaynag:
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olan bitkiden arilarin ogul vermesi ve kovana toplanmasi i¢in de
faydalamlir. (Katar, 2004). Ogulotu; yatistirici, antiseptik,
antibakteriyal, antiviriitik ve antifungal etkilere sahiptir. Ayrica,
ogulotu ekstraklari ¢esitli dozlarda Alzheimer hastalari {izerinde olumlu
etkiler gosterdigi kaydedilmistir (Akhondzadeh vd. 2003; Baydar,
2019). Ucucu yagr dogal antioksidan olarak sebze ve meyvelerin

muhafazasinda tercih edilmektedir (Ponce vd. 2004).

By w2

P-.

Resim 6: Ogul Otu (Melissa) (URL-6.2020)

Ulkemizde ogul otu cogunlukla dogadan toplanmaktadir. Asiri
miktarda yapilan bilingsiz toplamalarin neden oldugu tahribat1 6nlemek
ogulotu kiiltiire alinip, yeni hat ve klonlarin gelistirilmesi ve ugucu

yaginin standardize edilmesi miimkiin olacaktir.
3.7. Kantaron (Hypericum montana)

Hypericum, Tiirkiye’de halk arasinda “binbir delik otu, kili¢ otu, kuzu
kiran, mayasil otu, kanat otu, yara otu” gibi isimlerle bilinen, Guttiferae

(Sinonimin Hypericaceae) familyasindan ¢ok yillik bitkidir (Karakas,
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2010). Yapraklar iizerinde ancak 151k altinda goriinen ve yapragi delikli
gibi gosteren gézenekler vardir. Ulkemizde 96 Hypericum tiirii vardir
ve bu tiirlerden 46°s1 endemiktir (Giiner vd 2012). Hypericum tiirleri
igerisinde en bilineni Hypericum perforatum L.’dur (Cirak ve Kurt,
2014). San kantaron (H. perforatum L.) ¢ogunlukla dogal floradan
toplanarak ve kiiltiirii yapilarak iiretilen 6nemli bir ODOU’ diir. Cok
yillik olan bitkinin ¢igeklenme zamani Haziran-Agustos aylaridir.
Ulkemizde Marmara, Karadeniz, Ege, Orta ve Dogu Anadolu, Akdeniz
ve Gilineydogu Anadolu bdlgelerinnin dogal florasinda yayilis

gostermektedir (Giiner vd. 2000).

Hypericum cinsine dahil tiirler diinyanin bir¢ok yerinde tibbi (yara
tyilestirici, bakterisit, sinir hastaliklari, idrar soktiiriicii, iltihap giderici
ve yatistirict etkilerinden) kullanilmaktadirlar (Cirak ve Kevseroglu,
2004). Kantaron ¢ayinin, 6zellikle Orta Anadolu’da mide agrilarinda ve
kolit gibi bagirsak ve bronsit gibi rahatsizliklarin tedavisinde kullanimi
yaygindir. H. perforatum tirli, glinimiizde 06zellikle depresyon

tedavisinde kullanilmaktadir (Cirak ve Kurt, 2014).
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Resim 7: Kantaron (Hypericum montana) (URL-7.2020)
3.8. Papatya (Matricaria chamomilla)

Compositeae familyasina dahil Matricaria cinsine tiirlerin hepsi tek
yillik ve otsu yapidadir. Mart- mayis doneminde 2-3 ay cicekte kalirlar.
Ticari olarak kullanilan organi ¢igekleridir (Flos Chamomillae).
Papatya c¢igeklerinin sahip oldugu %0,2-2 oraninda ugucu yagin en
onemli bileseni kamazulendir (Hadi vd. 2004). Papatya yag1 geleneksel
tipta iltithap giderici, yatistirici, yara iyilestirici, antimikrobiyal,
rahatlatic1 olarak kullanilmaktadir. Papatya c¢igeklerinden infiizyon
yontemiyle hazirlanan bitkisel c¢aylar orta derecede yatistirici ve
sindirim kolaylastiricidir. Antimikrobiyal etkisinin gili¢lii olan papatya
yag1 parfiim, kozmetik, alkollii ve alkolsiiz igecekler, sekerlemeler,
dondurma, ekmek ve gida triinlerinde kullanilmaktadir. Papatyadan
elde edilen ekstrelerden sa¢ besleyici ve renk agict olarak

kullanilmaktadir (Baydar, 2019; Mancak, 2019).
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Diinyada ticari degeri yiiksek olan en oOnemli ii¢ papatya tiirii
Matricaria chamomilla L., Chamaemelum nobile ve Ormenis
multicaulis’dir (Baydar, 2019). Tiirkiye dogal florasinda Matricaria
cinsine ait 4 tir (M. chamomilla, M. macrotis, M. aurea, M.
matricarioides) yayilis gostermektedir. M. chamomilla tiirlinlin ayrica
var. chamomilla, var. recutita ve var. pappulosa olarak 3 varyetesi de
iilkemiz florasinda bulunmaktadir. Ayrica Tiirkiye florasinda Anthemis
cinsine dahil 50’ye yakin tiir ve 77 takson, Chamaemelum cinsinden
sadece 1 tiir (C. mixtum) bulunurken, Ornemus cinsinden higbir tiir
bulunmamaktadir (Baydar, 2019). Ulkemizde Marmara, Ege, Trakya,
Gilineybat1 Anadolu’da dogal kosullarda yetisir (Tani, 2016). M.
chamomilla (Mayis papatyasi) bitkisine Tiirkiye florasinda yaygin
olarak rastlanmaktadir. Basta Batt Anadolu bolgesi olmak iizere biitiin
Tiirkiye'de bulunan bu papatya tiirii yurdumuzda kullanilmakta ise de
yurt disinda yer bulamamaktadir. Yapilan ilk arastirmalarda
Tiirkiye'den toplanan M. chamomilla varyetelerinin Orta Avrupa'da
yetismekte olan tiirlerden farki ugucu yaginin mavi renkli olmamasidir.
Tiirkiye orjinli bu papatyalarin ugucu yaglarinin rengi de mavi degil
saridir (Marquard ve Kroth, 2001). Dis pazarlar kamazulen tasimayan
droglar1 satin almamaktadirlar. Ciinkii yagsa kamazule miktar arttik¢a
yagin kalitesi de artmaktadir. Papatya 1slahi ile ugucu yag orani en az
%0,8 ve ugucu yagin %25’inden fazlasi kamazulen olan cesitlerin
gelistirilmesi i¢in ¢aligmalar yapilmaktadir (Baydar, 2019).

Tibbi papatyanin, tibbi olmayan diger papatya tiirleri ile toplanmasi
veya bigilmesi drog kalitesini diistirmektedir. Tibbi degeri olan may1s

papatyasi (M. chamomilla)’na ait olmayan diger papatya tiirlerinin
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cicekleri birlikte toplanip ticareti yapilmaktadir. Her papatya tiirii tibbi
olmadig1 gibi bazilar1 zehirlide olabilmektedir. Herbal c¢ay olarak
papatya ¢ayini tiikketenlerde zehirlenmelere rastlanmaktadir. Bunlarin
oniline gegebilmek icin, sadece kiiltiirli yapilan gercek tibbi papatya

ciceklerinin ticaretine izin verilmelidir (Baydar, 2019).

Resim 8: Papatya (Matricaria chamomilla) (URL-8.2020)

3.9. Kardelen sogani (Galanthus elwasii, Galanthus woronowii)

Kardelen, ¢ok yillik ve soganli bir bitkidir. Anadolu’da dogal florada
13 tiir ve 16 takson vardir, ancak 7 tiir yalnizca endemiktir. Ozellikle
serin, nemli ve humusga zengin topraklarda yetisirler. Ocak ve Mart
aylar1 arasindaki donemde gigeklenen (Davis, 2000; Ozhatay vd. 2005)
kardelenler baharin geldiginin miijdesini verdikleri kabul edilir (Arslan

vd. 2002).
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Kardelenin de dahil oldugu Amaryllidaceae familyasina dahil tiirler
nivalin, galantamin, tazettin ve likorenin gibi sayist 150’yi bulan
alkoloidleri igerdigi igin tibbi bitki olarak kullanimlar1 yaygindir. Bu
alkoloidlerin antiviral, antioksidan anti-mikrobiyal ve savunma
sistemini gili¢lendirici etkilere sahip olduklari yapilan caligmalarla
belirlenmistir (Koyuncu ve ark. 1993). “Galantamin” alkoloidi ¢ocuk
felci, alzheimer ve kas-damar hastaliklarin tedavisinde kullanilmaktadir

(Bat1 Ay, 2019).

Kardelen (Galanthus) cinsi dogadan toplanan ihra¢ edilen soganl
bitkilerin ticaretinde ilk siradadir. Ulkemizde bu cinsin ¢ok sayida
taksonu bulunmakla birlikte, sadece Toros daglarinda yetisen
Galanthus elwesii Hook. f. (Toros Kardeleni) ve Dogu Karadeniz
daglarinda yetisen G. woronowii Losinsk. (Karadeniz Kardeleni)
tirlerinin soganlarinin ihracati yapilmaktadir (Yiizbasioglu, 2012).
Kardelen dogal ortaminda tohum ve yeni sogancik olusumuyla
cogalmaktadir. Hem dogal ortamindan soganlarin sokiilmesi hem de
yeni olgun bir sogan olusumu icin 3- 4 yil gibi bir siire gerektigi icin,

kardelen cinsine ait tiirler giderek azalmaktadir.

Resim 9: Kardelen Sogani (Galanthus elwesii, Galanthus woronowii) (URL-9.2020)
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3.10. Gol sogam (Leocojum aestivum)

Amaryllidaceae familyasindan iliman iklim bélgelerinde yetisen ve
yeryiiziinde 9 tiir ile temsil edilen Leucojum cinsine ait tilkemizde dogal
olarak yetisen tek tiir Leucojum aestivum’dur. Bu tiir ¢ok yillik ve otsu
yapidadir. Bataklik, gbl kenarlar1 gibi sulak alanlarda dogal olarak
yetismektedir. Ulkemizde L. aestivum Bolu, Istanbul, Bursa, Erzurum,
Kocaeli, Konya ve Samsun illerinde yayilis gostermektedir. Geofit
grubuna giren, degisiklige ugramis toprak alt1 govdesi (sogan)
bulunduran L. aestivum L. iilkemizde halk arasinda “ak¢abardak”,
“cangigegi sogan1” ‘GOl sogan1’ gibi isimlerle bilinmektedir (Celikel ve
Demir, 2020; Cicek vd. 2013). Toprakiistii kisimlarinda %0.02,
soganlarinda %0.13 oraninda alkoloid bulunmaktadir (Karaoglu, 2010).
Beyaz cigekleri ile estetik degeri olan g6l sogani (Leucojum aestivum
L.) siis bitkisi olarak kullanilmasinin yaninda ¢ok 6nemli bir tibbi
bitkidir. Soganlarinda bulunan basta galanthamine olmak iizere an
cesitli alkaloitler tipta birgok hastaligin tedavisinde
degerlendirilmektedir. Bu alkoloidler biyolojik aktiviteleri yiiksek olan
bilesikler olup anti-viral, anti-mikrobiyal, antianti-tiimoral ve savunma

sistemini gii¢lendirici etkiye sahiptirler (Yilmaz vd. 2016).
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Resim 10: G6l Sogani (Leucojum aestivum) (URL-10.2020)

3.11. TIhlamur (Tilia sp.)

Ihlamur ¢igegi dnemli bir odun dis1 orman tirtiniidiir. Tiirkiye florasinda
Tilia tomentosa, Tilia platyphyllos, Tilia rubra, Tilia cordata tiirleri,
Marmara, Bati Karadeniz, Orta Toroslar ve Kuzey Anadolu dogal
florasinda yayilis gosterir (OGM, 2013).

1978 yilinda Tiirk Standartlar1 Enstitiisii tarafindan TS/3223 numarasi
verilerek 7. cordata Mill. ve T. plathyphyllos Scop. tiirleri standart
olmustur. Buna gore ihlamurlar; yaprak ithlamur, ¢icek 1hlamur,
yaprakli ¢icek thlamur ve olarak ii¢ grup olarak siniflandirilmistir
(Baytop, 1984). Ihlamur ¢i¢ekleri Haziran (yaz thlamuru) ve Temmuz
(kis thlamuru) aylarinda ¢icek yapraklariyla birlikte 6glen saatlerinde
toplanmalidir. Thlamur ¢igeginin iiretimi devlet ormanlarindan Orman
Kanununun 37. Maddesine gore orman koyliilerine tarife bedeli

karsiliginda ya da orman idaresi tarafindan toplatilarak yapilir. Ayrica
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ozel kisilere ait thlamur agaglarindan da thlamur ¢igegi toplanmaktadir

(Tuttu vd. 2017).

Ihlamur ¢icekleri ucucu yag (%0,5), miisilaj, tanen, sekerler,
flavonoidler, saponin i¢cermektedir. Ugucu yagin bilesiminde parnesol
adi1 verilen seskiterperik bir madde ve yapraklarinda Tiliacin adinda bir
glikozit vardir (Baytop, 1984; Toker vd. 2001). Ihlamur ¢ay1, gribe,
nezleye, Oksiirlige, astim ve bronsit hastaliklarina iyi gelir (Faydaoglu
ve Siiriictioglu, 2011). Hos kokulu ihlamur g¢igekleri bal verimini
arttirmaktadir (Ciftci ve Firat, 2006). Thlamurlar ¢igekleri hos kokusu

ve dekoratif goriintiisiiyle sehir peyzajinda da kullanilmaktadir.

Resim 11: Thlamur Cigegi ve Yapragi (URL-11.2020)
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INTRODUCTION

Medicinal plants have long been utilized in traditional medicine and
worldwide ethno medicine. Medicinal plants and their components
possess a range of beneficial preventive properties. They show many
promising effects for various health problems, such as colds, coughs,
throat irritations, stomach ache, indigestion, and gastrointestinal
diseases, and have also positive protecting activities such as
spasmolytic, sedative, antiviral, anti-inflammatory, antiseptic,
hepatoprotective,  antihyperglycemic, and immunostimulating
(Skrovankova et al., 2012). Some important drugs that are still in use
today are derived from traditional medicinal herbs (Nafiu et al., 2017).
Chamomile, an annual herbaceous plant is a member of the daisy family
and is native to Europe, western Asia, South and East Europe, North
and East Africa, and grows in Australia, U.S.A, Iran, Turkey and other
countries. With 4,000 tons of chamomile produced annually, the herb
has become important worldwide both medically and economically.
Countries like Poland, Hungary, Germany, Argentina, and Slovakia,
which are the major suppliers of chamomile for the world market, have
recently initiated intensive plant improvement programs to produce
plants with high level of the biologically active compounds (Azizi et

al., 2015).

German Chamomile has been used medicinally for thousands of years
and was known by ancient Greek, Roman, and Egyptian cultures. The
Egyptians believed the plant was a treatment for “ague,” or malarial

fever. During the middle Ages, the plant was cultivated for use as an
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aromatic stewing herb. Chamomile is as popular in German herbal

medicine as ginseng is in Chinese herbal medicine.

Chamomile is commonly known by different names all over the world,
such as chamomile, os chamomillae, German chamomile, Hungarian
chamomile, Matricaria owers, pinheads, sweet false chamomile, true
chamomile, wild chamomile, and Babuna (Who, 1999). Carl Linnaeus
made the earliest attempt to systematically classify chamomile and give
it the botanical name Matricaria. The name Matricaria was chosen by
Linnaeus perhaps due to its wide use in treating gynaecological
diseases, or “diseases of the womb (matrix)” (Frank, 2005). The species
name attributed by Linnaeus in 1753 (Linné, 1764) came into
controversy and since then, several taxonomists have been working on
the correct nomenclature of chamomile. The chamomile name is
derived from the Greek words chamos (on the ground) in reference to
its low-growing characteristics and melos (an apple), in reference to the
apple scent of fresh chamomile blossoms. Germans use the phrase alles
zutraut (capable of anything) to describe chamomile and in Europe, the
herb became something of a cure-all. The plant reached its pinnacle of
popularity in 1987, when the Germans named it “plant of the year”.
References to chamomile are found in medicinal writings of the ancient
Egyptian, Greek, and Romans. The writings of Hippocrates,
Dioscorides, and Galen contain descriptions of the chamomile plant.

The Egyptians considered the plant sacred and believed it was a gift
from the God of the Sun (Salamon, 1993). The Saxons considered

chamomile as one of the nine sacred herbs and the Egyptians dedicated
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the plant to the sun god Ra (Hanrahan and Frey, 2005). It is revered so
highly in Slovakia that there is a saying that one must bow to the
chamomile plant if one comes across it (Salamon, 2007). It has been
used since the time of Hippocrates, the father of medicine, in 500 bce.
The Greeks and Egyptians used crushed chamomile flowers to treat the
skin conditions erythema and xerosis caused by dry, harsh weather

(Kanamori et al., 1993).

In the United States, this herb is one of the most widely consumed tea
ingredients and has been traditionally used for its mild sedative,
spasmolytic, anti-inflammatory, and wound healing properties (Ohe et
al., 1995). In Germany alone, more than ninety licensed products
contain chamomile. The German E Commission has approved
chamomile for internal use to treat gastrointestinal spasms and
inflammatory diseases of the gastrointestinal tract. In addition, the
German E Commission has approved external use of chamomile for
inflammation of the skin and bacterial skin diseases, and respiratory

tract inflammation (Singh et al., 2011).

1. BOTANY and CULTIVATION

German chamomile (syn. Matricaria chamomilla, Chamomilla recutita
(L.)), a member of the Asteraceae family, is a most popular and
economically herb in the world. This annual plant with thin spindle-
shaped roots grows to a height of 10—80 cm. The long and narrow leaves
are bi- to trip innate. The flower heads are placed separately; they have

a diameter of 10-30 mm. The golden yellow tubular florets (capitol)
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with five teeth are 1.5-2.5 mm long have multiple sexes such that
inflorescences with yellow tubular disc florets besieged by white radius
florets (11-27 n) (Figure 1). M. chamomilla is a diploid species (x=9,
2n=18), and allogamous in nature (Azizi, 2015; Mavandi et al., 2019a).

Figure 1. Matricaria chamomilla Botany.
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This plant is propagated by seeds. The seeds of the crop are very small;
a thousand seeds weigh 0.088—0.153 gm (Hata! Basvuru kaynagi
bulunamadi.). About 0.3-0.5 kg of clean seed with a high germination
percentage sown in an area of 200-250 m? gives enough seedlings for
stocking a hectare of land. The crop can be grown by two methods i.e.
direct sowing of the seed and transplanting. Moisture conditions in the
field for direct sowing of seeds must be very good otherwise; a patchy
and poor germination is obtained. As direct sowing of seeds usually
results in poor germination, the transplanting method is generally
followed. The mortality of the seedlings is almost negligible in

transplanting (Mavandi et al., 2019b; Singh et al., 2011).

German chamomile can be grown on any type of soil, but growing the
crop on rich, heavy, and damp soils should be avoided. It can also
withstand cold weather with temperature ranging from 2°C to 20°C.
The optimum temperature for good seed germination lies between 10°C
and 20°C. Nursery beds were prepared by applying good quality of
farmyard manure (FYM) and compost and kept moist. Seed
germination starts within 4-5 days of sowing, and the seedlings area
ready for transplanting within 4-5 weeks. Seedlings older than 5 weeks
should not be transplanted; it results in a poor and indifferent crop

(Azizi et al., 2015).
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Figure 2. Chamomile Seed Morphology. (Dorsal And Ventral Surface)

Based on the thermal model, appropriate time and method of sowing
was studied. The study revealed that transplanting the crop was better
than direct sowing, and the best time to transplant the crop was found
to be from October 10 to 18 for getting higher yields. Transplanting
should not be delayed beyond the end of October. Zalecki (1971)
reports that different sowing times affect the shifting of the harvesting
time but do not affect the oil and chamazulene content significantly.
The work on crop geometry shows that transplanting the crop at narrow
spacing of 15, 20, and 30 cm, gave the highest yields of flowers. Also,
reported that the highest yields of fresh flowers and oil content was
obtained under 30 cm? spacing. In case of varieties with a spreading
habit of growth, a wider spacing of 40 cm? is desirable (Dutta and

Singh, 1964; Zalecki, 1972)

The crop growth is slow until mid-January and picks up gradually until
early February. As the season warms up, there is high activity in crop
growth (increase in height, branching, bud formation) and stray flowers

may be seen in the crop. Bud formation is profuse in March, there is all
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round growth in the plants, the early formed buds open into flowers,
hence the plucking of flowers has to be also selective all through the
crop cycle. With sudden rise in the temperature from 33°C to 39°C
within a few days, heavy seed-setting and plant maturity will be
observed in the crop. There is seed shedding and in the next year, a self

germinated crop is observed.

As the roots of the plant are shallow, the plant is unable to draw
moisture from the lower moist horizon of the soil and therefore needs
frequent irrigation to maintain an optimum moisture level, but flooding
should be avoided. On alkaline soils, the crop is irrigated more
frequently and about 68 irrigations are required during the crop cycle.
Irrigation during the bloom period is helpful in increasing the flower
yield, one additional flush of flowers is obtained and seed formation is

delayed (Azizi et al., 2015; Singh et al., 2011).

Researchers concluded that application of LSMC as an organic fertilizer
(environmentally friendly material in growing medicinal plants) leads
to improve yield, essential oil and antioxidant traits in German

chamomile (Vahid Afagh et al., 2018).

Harvesting 1s the most labor-intensive operation in chamomile
cultivation, accounting for a major portion of the cost of production.
The success of M. chamomilla cultivation as a commercial venture lies
in how efficiently and effectively one can collect the flowers at the right
stage during the peak flowering season extending over a period of 3—6

weeks during March—April. Flowering is so profuse that practically
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every alternate day at least 30—40 units of labor will be required to be
employed to pluck the flowers from an area of 0.25-0.3 ha. Flower
plucking is a selective process as flowers in all stages, namely, buds,
semi opened buds; flowers in all stages of bloom appear on the plants.
Flowers at the near full bloom stage, just before the tiny white petals
begin to droop down give the best quality of the product, hence care has
to be exercised to see that as little as possible buds, stems, leaves, and

extraneous material is plucked (Figure 3).

Figure 3. The Best Time to Harvest Chamomile (Before Virtualization Ray
Florets)

The essential oil composition of medicinal and aromatic plants may be
affected by several factors, such as physiological stages, genetics and

agronomic practices (Mavandi et al. 2019).

In chamomile if higher essential oil content is desired, harvesting

should be performed at noon and accomplished in one day. In recent
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study The essential oil percentage in chamomile flowers sampled at
different time of the day were found as 0.812 % for 8:00-10:00 am, 1.11
% for 10:00-12:00 am, 0.952 % for 12:00-14:00 pm, 0.806 % for 14:00-
16:00 pm, 0.908 % for 16:00-18:00 pm and 0.652 % for 18:00-20:00
pm. Harvesting between 10:00 and 12:00 pm showed the highest
essential oil percentage (1.11 %), whereas flower collection between
18:00 and 20:00 pm indicated the minimum essential oil percentage
(0.65 %). The changes in essential oil phytochemical profile suggest the
crucial effect of harvesting time on essential oil composition (Salehi

and Hazrati, 2017).
2. Secondary Metabolisms and Photochemistry

The main part used for this plant is yellow conical capitol, and out of
the 120 known secondary metabolites types, there are 28 terpenes types,
36 flavonoids and 52 other compounds (Mann and Staba, 1986). Active
principles of German chamomile are terpenoids: a-bisabolol, a-
bisabolol oxide A and B, chamazulene, sesquiterpenes; coumarins:
umbelliferone; flavonoids: luteolin, apigenin, quercetin; spiroethers:
en-yn dicycloether and other components such as tannins, anthemic

acid, choline, polysaccharides and phytoestrogens.

German chamomile (Matricaria recutita) extraction is a smoky
smelling, dark-blue oil while the oxidation action changes its color to
green, and then to dark brown. This reaction will cause the plant to lose
its therapeutic properties. The oil's color depends directly on the amount

of chamazulene present and the method of extraction. It is possible to
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obtain a green or yellow German chamomile oil that has less than 3%
chamazulene, but the dark-blue variety always has more than 7%. The
price of German chamomile oil is usually related to the amount of

chamazulene it contains.

Chamomile has five chemotypes as follows: (1) chamazulene, (2)
bisabolol oxide-A, (3) bisabolol oxide-B, (4) bisabolone-oxide A and
(5) without chamazulene. These compounds in essential oils are
controlled by genetics factors. Azizi (2015) using PCR markers
techniques showed that the production of a-bisabolol oxide-A and B are
dominant for a-bisabolol production. The o-bisabolone oxide-A is
dominant in a-bisabolol oxide-A and B. The a-Bisabolone oxide-A is
dominant in a-Bisabolol oxide-A and B. Previous studies on German
chamomile have shown there is no chamazulene in many of the native

accessions of Iran (Azizi et al., 2015; Hay and Waterman, 1993).

Chamazulene is a blue compound that is not directly synthesized in the
plant. The primary compound of chamazulene is proazulene matricine,
which is found in chamomile flower heads. When the proazulene
matricine is heated under high temperature, using a distillation method,
it produces chamazulene (Hata! Basvuru kaynag bulunamadi.)
(Capuzzo et al., 2014). Chamazulene is an antiinflammatory with a

history of use in the treatment of skin problems.
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Figure 4. Biosynthesis of Chamazulene (3) From Matricin(1) Via a Carboxylic
Acid of Chamazulene (2)

German chamomile also contains a second antiinflammatory compound
called alpha-bisabolol, which is a monoterpenol (Buckle, 2003). In
addition, this species has antibiotic properties and is effective against
Staphylococcus aureus, hemolytic Streptococcus, and Proteus vulgaris.

(K Jaimand and Rezaee, 2002)

Bisabolol (CisH260), also known as alpha, 4-dimethyl-alpha-(4-
methyl-3-pentenyl)-3  cyclohexene-1-methanol is  sesquiterpene
alcohol. This compound is a colorless liquid lipophilic, which is not
soluble in water and is highly receptive to oxidation. When bisabolol is
oxidized, it produces bisabolol oxide-A and B (Perbellini et al., 2004;
Waleczek, Marques, Hempel, & Schmidt, 2003). Bisabolol is generally
referred as a-(-)-bisabolol. The enantiomer o-(+)-bisabolol is scarce in
nature and the synthetic equivalent is commonly a mix of a-(%)-
bisabolol. The a-(-)-bisabolol, was first extracted from the chamomile
flowers and it has since been determined that a-(-)-bisabolol may be in

four stereoisomers (Isaac and Thiemer, 1975; Viljoen et al., 2006).
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Valnet, a French MD, claims that wound infections bathed with a
solution of 1 part German chamomile in 100,000 parts water have been
healed (Valnet 1990). German chamomile is also thought to “stimulate
liver regeneration and subcutaneous treatments will initiate formation
of new liver tissue”’(Rossi et al., 1988). Consumption of the chamomile
plant documented in pharmacopoeias of 26 countries. In
pharmacopoeia, flowers with values of higher than 0.4% essential oils

are beneficial for pharmaceutical applications (Guilding, 2005).

Up to now, various researches on the study and analysis of the essential
oil of different species and populations of chamomile concluded that
chemical variation in compound and amount of essential oil are affected
by three major factors: 1) genetic, 2) different plant parts and
developmental stages and 3) environmental factors such as fertilizer,
plant density, altitude, stresses (water, thermal, light etc.) (Barra, 2009;
Zouari-Bouassida et al., 2018). Tsivelika (2018) noted that values of
chamazulene and a-bisabolol in wild chamomile population of Greece
were approach or even exceeded the corresponded values of most of the
commercial chamomile. This phytochemical genetic diversity is the
most critical factor in the breeding plan and a deciding factor in

medicinal use.

According to the phytochemical studies performed on chamomile so
far, various chemotypes have been reported for this genus (Mavandi et
al., 2019b). This variation has its impacts on its use in different
industries. Known for our skin-healing properties, bisabolol has been a

popular cosmetic, perfume ingredient for centuries and is very common
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ingredient in the cosmetics (skin-creams and face mask) and toiletries
industry (mouthwash, toothpastes, shampoos) as well as in non-
cosmetic products such as household cleaners and detergents and also,
in pharmaceutical formulations. It offers many benefits including skin
brightening, treat sensitive or reactive skin, and reduce redness and
irritation (Maurya et al., 2014; Teixeira et al., 2017). While,
chamazulene is an important factor for the antihistamine and sedative
power of chamomile. There is a certain demand in the pharmaceutical
industry for the chamazulene as well as the food industry due to

antioxidant properties (Querio et al., 2018).

Traditional and modern medical preparations of chamomile use the
flower heads just prior to blooming. In addition to pharmaceutical uses,
the oil is extensively used in perfumery, cosmetics, and aromatherapy,
and in food industry. Chamomile is most commonly prepared as a tea
using the dried flowers. Tea infusions can be prepared by taking 3 g of
the whole flower head into 150 ml of water. Teas brewed from
chamomile contain approximately 10-15% of the essential oils
available from the flowers. The coumarins herniarin and umbelliferone
make up approximately 0.1% of the total constituents of the flower.
Apigenin is found in relatively high amounts in chamomile (840
mg/100 g). For inflammation of the upper respiratory tract, steam vapor
from aqueous infusions of chamomile can be inhaled. In other cases,

compresses can be made with chamomile (Singh et al., 2011).
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3. Side Effect and Safety Profile

Very little is known about the pharmacokinetics of chamomile. Doses
in adults vary widely and range from 25 mg to 2000 mg per day. Half-
life may be short because it is often recommended to take chamomile
three times per day. Usually, chamomile is ingested when brewed as a
tea and tablets are more difficult to locate, but may offer better dosage
control. Liquid extract is generally dosed at 14 ml three times per day
(TID), and tincture is dosed at 15 ml three to four times per day (TID
or QUID). Children and adolescents should start at low doses TID and
gradually titrate upwards while response and adverse effects are

carefully monitored (Juarascio et al., 2012).

When ingested in the form of a highly concentrated tea, it has also been
shown to induce vomiting. When initiated, treatment with chamomile
exerts sedative effects, so monitoring of response is necessary. Itis also
possible that chamomile will interact with any drug with sedative
properties such as benzodiazepine. Chamomile may contribute to blood
thinning, so those who take anticoagulant and antiplatelet medications
should avoid using chamomile. This may include over-the-counter
medications, such as aspirin and ibuprofen. In addition, coumarin,
which is a component of chamomile, may potentiate the effects of
warfarin. Chamomile may inhibit cytochrome P-450.97 Therefore,
patients who are taking other drugs metabolized by the enzyme system
should use caution when ingesting chamomile products (Juarascio et

al., 2012).
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Use of chamomile is contraindicated during pregnancy because it may
stimulate uterine contractions. Individuals who are allergic to other
members of the aster family (ragweed, asters and chrysanthemums)
may also be allergic to chamomile. Chamomile has also been reported
to interact with cyclosporine in three renal transplant patients (Degner

et al., 2009).
4. Breeding varieties

The major suppliers of chamomile for the world market, which are
Poland, Hungary, Germany, Argentina, and Czecho-Slovakia, have
recently initiated intensive plant improvement programs to produce
plants with high levels of essential oils with a defined chemical
composition. The varieties "Bona," "Kosice-11," and the cultivar "koice-
1" have been developed through selection and breeding efforts.
Normally, these new types have over twice the essential oil content of
the older "Bohemia" variety, and "Bona" and "Kosice-II" have chemical
profiles much higher in (-)-a-bisabolol and chamazulene Table 1 shows

the chamomile varieties characteristics.
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Table 1: Chamomile Varieties Characteristics

Variety, line or

L. Characteristic
origin

Olanda High Matricin / chamazulene

Sregez

Turkey

Egypt Low Matricin / chamazulene

Turkey

Adzet High Matricin / chamazulene and Bisabolol

Bona

Camextrakt

Degumill

Goral

Lutea

Mabamille

Manzana

Novbana

Robumille

Bodegold High Matricin / chamazulene and Bisabolol
oxide

Bohemia

(BK?2) Budakalazi 2

Camofolra

Flora

MA.VS.1

Pohorelicky

Velkosvety

Promyk

Soroksari 40

Tetra

Tonia

Zloty Lan

Egypt

Argentina

Mexico

Lazur High Matricin / chamazulene and Bisabolone

Turkey

Bulgaria

(Azizi et al., 2015)
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In recently study on natural genotypes of chamomile in terms of
morphophysiological traits and essential oil content, [ranian genotypes
showed chamomile accessions originated from Iran had the most
amount of essential oil, even more than Zloty Lan and Budakalazi
varieties. A field experiment was conducted as a randomized complete
block design with three replications in farm of Seed and Plant
Certification and Registration Research Institute, Karaj, Iran in 2017.
Each unit of experiment (2.5 mx 2 m) consists of four rows with 50 cm
distance between rows and 15 cm between plants within rows. Seed
samples of six native accessions of Iranian M. chamomilla that were
collected from (Dashtestan, Andimeshk, Ramhormoz, Taft, Shadegan
and Karaj) provided from natural resource Gene Bank, Research
Institute of Forests and Rangelands, Tehran, Iran. Two Europeans
chamomile varieties (Zloty lan and Budakalazi as control) was obtained
from Pharmasaat Co., Germany, and Zardband Co., Tehran, Iran,
respectively. Seeds were sown in the farm without using any fertilizers,
herbicides or chemical substances during the growing period. Data were
collected for dry matter yield at full flowering stage; the flowers were
harvested with less than 5 cm of stem roughly eleven weeks after

sowing.

The flowers were then dried in the shade at room temperature with
airflow. For Essential oil percentage and oil production, plant material
(50g of chamomile dried flowers) was carried out by hydro distillation
for 3 h, using a Clevenger-type apparatus recommended by the British

Pharmacopoeia and were then injected into GC/FID.
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For cytology part, root tips were collected between 09 AM to 10: 30
AM, then pretreated with a-bromonaphthalene solution. The samples
were pre-treated about 2.5 to 3.5 hours. After pre-treatment, the root
tips were transferred to vials, containing 0.2% aceto-orcein and
refrigerated (4°C), until being used. Afterwards, in order to intensify
the staining for 2 days before squashing, the root tips were transferred
to 2% aceto-orcein. After staining, the aceto-orcein was removed from
the vial and enough 45% acetic acid was added to fill about a quarter of
the vial. The vial was heated over a flame to bring the contents to a slow
boiling. After boiling, the vial contents (45% acetic acid + root tip) were
transferred into an evaporating dish. A root tip was taken from it and
placed over on filter paper to remove extra 45% acetic acid. The 2 - 2.5

mm apical root tip was cut and placed on dry microscope slide.

5. Chemotype identification of some Iranian Matricaria chamomilla

by GC-FID and GC-MS techniques

According to GC-MS and GC-FID analyses, total of 25 constituents
were identified in the essential oils, accounting for 87-99% of the total
compositions. As illustrated in Hata! Basvuru kaynagi bulunamadi.,
the main constituents of essential oil are a-bisabolol oxide-A, o-
bisabolol oxide-B, a-bisabolone oxide A, (Z)-ene-yne-dicyclo ether,

chamazulene and Artemisia ketone.

The highest component in Dashtestan (58.3%) and Andimeshk (63.5%)
oil was a-bisabolone oxide-A. In Ramhormoz, Taft, Zloty lan and

Budakalazi the dominant component was a-bisabolol oxide-A with
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values of 37.9%, 36.2%, 39.1% and 40.7%, respectively. The maximum
component in Shadegan (22.4%) and Karaj (23.9%) oil was a-bisabolol
oxide-B. The volatile oil of the selected accessions revealed variable
values for chamazulene, approaching or even exceeding the
corresponding amount of Zloty lan variety. Gas chromatography—flame
ionization detector (GC-FID) chromatograms of these samples with the

highest compound are shown in Hata! Basvuru kaynag: bulunamada..
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Figure 5. GC-FID Chromatograms of Essential Oil of Iranian Matricaria Cahmomilla
Accessions and Two Varieties (Zloty Lan And Budakalazi). 1-Dashtestan, 2-
Andimeshk, 3-Ramhormoz, 4-Taft, 5-Shadegan, 6-Karaj, 7-Zloty Lan, 8-Budakalazi.

The result of essential oil analysis shows three chemotypes in the
accessions of this study: (1) a-bisabolol oxide-A (Ramhormoz and
Taft), (2) a-bisabolol oxide-B (Shadegan and Karaj), (3) a-bisabolone
oxide-A (Dashtestan and Andimeshk). Interestingly, Patterns of genetic
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variation do not correlate with geographical distance and there were
three chemotypes in a province (Khuzestan).

5.1. Principle component analysis

The relative magnitude of eigenvectors from the PCA1, indicated that
a-pinene, yamogi alcohol, p-cymene, limonene, 1,8-cineole, trans-3
ocimene, artemisia ketone, thymol, trans caryophyllene and f-
bisabolene were important traits for classifying accessions. From the
PCA2 artemisia alcohol, borneol, B-elemene, nerolidol, a-bisabolol
oxide-B and (Z)-ene-yne-dicyclo ether were important classification
variables. Eigenvectors from the PCA3 suggest that cis-3-hexenyl
isovalerate, a-bisabolone oxide A, sabinene, spathulenol, chamazulene

and a-bisabolol oxide-A had significant correlations with PCA3.

Figure 6 shows graphically how accessions scattered according of the
first two principal components. The first component separated
accessions from low to high values of a-pinene, yamogi alcohol, p-
cymene, limonene, 1,8-cineole, trans-B ocimene, artemisia ketone,

thymol, trans caryophyllene and B-bisabolene.

The PCA biplot also shows the loadings of variables (vectors). The
further away of these vectors are from a PC origin, the more influence
they have on that PC. Loading plots also hint at how variables correlate
with one another: a small angle implies positive correlation, a large one
suggests negative correlation, and a 90° angle indicates no correlation

between two characteristics (Figure 6).
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Accession of Karaj was positively correlation with thymol and trans
caryophyllene and negatively correlated with a-bisabolone oxide A.
The accession of Taft was positively correlated with artemisia alcohol,
yamogi alcohol, artemisia ketone and p-cymene and negatively
correlated with chamazulene and (Z)-a-santalol. The other accessions,
Andimeshk, Ramhormoz, Shadegan, Dashtestan and Zloty lan had
strong correlation with a-bisabolone oxide A and finally the Budakalazi

variety had strong correlation with chamazule.
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Figure 6. Biplot of Both Scores of M. Chamomilla Accessions and Loading Plot of
Variables (Vectors) Influences on The First Two Components.

Previous studies on M. chamomilla have shown there is no

chamazulene in many of the native accessions of Iran (Hay &

Waterman, 1993). Not only the synthesis of chamazulene in chamomile

is controlled by a non-dominated gene (m), but also the environmental
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factors have a significant effect on the amount of active ingredients

(Ghasemi et al., 2016; Hay and Waterman, 1993).

The environmental conditions had no significant effect on bisabolol
oxide-A (Ghasemi et al., 2016). According to previous results on the
Iranian wild population of Chamomile showed that the active ingredient
of a-bisabolol oxide-A is 0% in the Hindijan region of Khuzestan
province, compared to 59% in Isfahan area, Iran (Ghanavati, 2007). In
other study, the Zagros Mountains, Iran have some populations with
very high (-)-a-Bisabolol content, while the Alborz Mountains have
chamomile with very high (-)-a-bisabolol oxide-A content (Ghanavati
et al., 2010). The o-bisabolol has been widely used to cure different
symptoms such as, pain, burn injury, inflammation, and tuberculosis
(Kamkar Jaimand & Rezaee, 2006). Our results are in agreement with
those reported by Tsivelika et al. who noted that values of chamazulene
and a-bisabolol in wild chamomile population of Greece were similar
to commercial chamomile. This phytochemical genetic diversity is the
most critical factor in the breeding program and a deciding factor in

medicinal use.

5.2. Cluster analysis

Based on Ward clustering method, eight accessions were subjected to
cluster analysis for 25 compounds of essential oil. An arbitrary distance
coefficient of 7.86 was chosen to separate the accessions into three
cluster groups in a dendrogram (Figure 7). It confirms that genetic

variation between three groups. The Taft and Karaj accessions were
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placed in separate group with high genetic distance. The Taft accession
had higher value for artemisia ketone and the Karaj accession had
higher values of thymol and trans caryophyllene than that for other
accessions. For the other compounds, the trend was similar between
accessions. The three accessions of Khuzestan province (Ramhormoz,
Andimeshk and Shadegan) were placed in the same group, indicating

good agreement between geographical origin and their genetic

similarity.
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Figure 7. Cluster Analysis Dendrogram Data From Iranian M. chamomilla
Accessions and Two Foreign Varieties Provided From Zloty Lan and Budakalazi.

6. Preliminary study of morph physiological traits and essential oil

in Iranian wild chamomile (Matricaria chamomilla 1..) genotypes

and two commercial varieties

In comparisons between genotypes for phenological traits (GDD to
50% flowering and flowering date) showed that local genotypes of

Andimeshk, Dashtestan, Ramhormoz and Shadegan were -early
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maturity and German chamomile was late maturity variety. Researchers
indicated that plant phenology may be affected by climate conditions
(Emami Bistgani et al., 2017). Ghasemi Pirbalouti et al. (2013)
indicated that in hot regions plant vegetative stage are shorter than cold

regions.

Both Zloty lan and Budakalazi varieties had higher mean values for
plant height, head diameter, disk diameter, petal number per flower,
1000 seeds weight, single flower weight, photosynthesis activities in
flowering period than that for local genotypes. In contrast, they had
lower mean values for flower number per plant, aerial dry matter yield,
flower yield, root weight, photosynthesis activities in rosette stage, and
oil content and oil production than local genotypes. There is a
contradictory report on populations of Iranian and European chamomile
on plant height and flower size (Solouki et al., 2008). On the other hand
in agreement with our results Pirkhezri et al. (2010) reported that
Iranian chamomile genotypes are shorter than Zloty lan and Budakalazi
chamomile. Bishop and Bugbee (1998) suggested that the dwarf
cultivars have lower photosynthesis activities.

The local genotypes of Karaj with average value of 20.88 mm had
higher head diameter, the Dashtestan and Ramhormoz with average
values of 245 and 210, respectively had higher flowers number than that
for other genotypes. A Hungarian chamomile populations study
indicated that flower dimeter were diverse from 6-23 mm (Gosztola et

al., 2007). Other Iranian chamomile studies also reported that head and
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disk dimeter were diverse from 14.2 mm to 19.4 mm and 5.1 to 8 mm

(Pirkhezri et al., 2010).

All of local genotypes had higher aerial yield ranged from 18 to 23.29
g/p than that for the two foreign varsities (7.49 and 9.25 g/p). The
genotype of Taft with value of 17.48 g flower yield and Karaj with value
of 2.13 g/p root weight had higher mean values than other genotypes.
The Karaj and Taft with average values of 6.45 and 6.54 mp m™2s™! had
higher Photosynsis activities in rosette stage than other genotypes. The
Andimeshk, Ramhormoz and Shadegan with average values of 0.86,
0.82 and 0.85 percentage, respectively, had higher oil content than other
genotype and finally Ramhormoz with average values of 118.9 mg/p

produced higher essential oil per unit area.

6.1. Cluster analysis
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According to dendrogram of cluster analysis (Figure 8), the 8 genotypes
of chamomile were divided into three groups by genetic distance of

5.56.
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Figure 8. Cluster Analysis Dendrogram Data from Iranian M. chamomilla Accessions
and Two Foreign Varieties Provided from Zloty Lan and Budakalazi. (Morph
Physiological Traits)

7. The study of karyotypic characteristics of Matricaria chamomilla

populations in iran alongside commercial varieties

Chromosome counting were carried out according to (Zarifi and
Giiloglu, 2016) squash method without any modification (Figure 9).
The ploidy levels of Iranian populations were all diploid (2n= 2x= 18),
while the Budakalazi and Zloty lan varieties were tetraploid (2n= 4x=
36). In all populations and commercial variety, metacentric
chromosomes were predominant, and in addition to metacentric Sub
Metacenter, Telocenteric and Sub Telocenteric chromosomes, were
observed as well. In populations, the sattelited chromosomes that their
numbers depended on the ploidy levels were observed, and the

satellites were located on the short arm of the acrocentric
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chromosomes. The mean chromosome length varied from 3.13 £ 0.11
to 4.24+ 0.12 microns. These findings indicate acceptable genetic
variation that there is a potential for domestication, cultivation and
selective breeding programs. This is due to the diversity among
Iranian chamomile accessions and having similarity to economical

modified cultivars (

Table 2) (Mavandi et al., 2019a).

The results of another study showed two different ploidy levels (Diploid
2n=2x=18, and Tetraploid 2n=4x=36) new cytotype in Iranian
Matricaria chamomile, this cytotype approved by chromosome

counting and ploidy analyzer simultaneously (Mavandi et al., 2018).

Table 2: Chromosomal Counting and Karyotype Formula of Collected Populations
of German Chamomile (Matricaria Chamomilla) In Iran

No. Locations x Chromosome No. Karyotype Formula

1 Andimeshk 9 2n=2x=18 12 m+ 4sm + 2t

2 Dashtestan 9 2n=2x=18 14m+ 265 + 2552t

3 Ramhormoz 9 2n=2x=18 10m+ 4sm+ 2st+ 2t
4 Shadegan 9 2n=2x=18 12m + 2sm42st+2t5
5 Taft 9 2n=2x=18 12m+ 2sm+2st+2sts2
6 Kargj 9 In=2x=18 10m+6sm+2st
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7 Budakalazi 9 2n=4x=36 24m+ 4sm+4ts2t+4stsat

8 Zlotu lan 9 2n=4x=36 28m+2sm+4st+2stsat

Figure 9. Somatic chromosomes of diploid (2n=2x=18) and tetraploid (2n=4x=36)
populations of (Matricaria chamomilla) from Iran; a: Andimeshk, b: Dashtestan, c:
Ramhormoz , d: Shadegan, e: Taft, f: Budakalazi, g: Zlotu lan, h: Karaj
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GIRiS

Dogadan elde edilen maddeleri kullanarak yapilan boyamalarin ilk
olarak M.0.3000 yillarina dayandig1 bilimsel olarak tespit edilmistir.
Bu tarihlerde bir Cin kaynaginda dogal boyalardan soz edilerek,
Misir’da Orta Krallik doneminde, sadece boyalarin elde edilisleri degil,
mordan maddelerinin dahi bilindigi belirtilmektedir (Ugur, 1988).

Dogada, bilesiminde boyar madde bulunduran ve boyamada kullanilan
pek cok bitki bulunmaktadir. Bunlar arasinda yosunlar ve likenler
oldugu gibi otlar (Siitlegen-Euphorbia, Adacayi-Salvia sp.), ¢alilar
(Kadin tuzlugu-Berberis vulgaris), agagciklar (Cehri-Rhamnus
tinctoria) ve agaglar (Ceviz -Juglans regia) da yer almaktadir (Ozbek,

1996).

Asya ve Anadolu tarihte boya bitkilerinin ¢ok bulundugu ve hatta
yetistirildigi bolgeler arasinda yer almaktadir. Tiirklerdeki boyacilik
sanatinin ise Tiirk medeniyeti kadar eski oldugu bilinmektedir.
Osmanlilar zamaninda ¢ok 6nem verilen bir sanat dali haline gelmis,
Bursa, Edirne, Istanbul, Tokat, Kayseri ve Konya gibi merkezlerde

boyacilik sanati oldukca gelismistir (Ozbek, 1996).

Tekstil elyafin1 dogal boyarmaddelerle boyamak i¢in kullanilan bir 6n
islem gerekmektedir. Metal veya metalleri ya da maddeleri tekstil
elyafina baglama islemine mordanlama, bu amag ic¢in kullanilan
maddelere de mordan maddeleri denir. Mordan maddeleri olarak suda
coziinen metal tuzlar kullamildigr gibi zayif asit veya baz o6zelligi

gosteren maddelerde kullanilabilir. En 6nemli mordan maddeleri sap
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[KAI(SOs4 )3.12H> O], demir sap1 (FeSO4.7H> O), bakir sap1 (CuSO4
S5H>0), SnCl, .2H,O ve sarap tast gibi maddelerdir. Dogal
boyarmaddelerin biiylik bir cogunlugu mordanli boyama sinifa girer

(Karadag, 2007).

Glinlimiizde dogal boyama uygulama alanlari; Tekstil renklendirme,
sa¢ ve viicut boyama, antibakteriyel tekstil bitim islemleri, UV
korumal1 kiyafetler, sinek ve giive kovucu tekstil bitim islemleri, koku
giderici bitim islemleri, besin renklendirme, kozmetik ve ilag, PH
belirleme, histolojik boyama, boyaya duyarli giines pilleri, oyuncak
boyalar1 ve sanatsal ¢alismalar olarak sayilabilir. Shadid ve ark. (2013)

tarafindan hazirlanan sema Resim:1’de verilmistir.

Resim 1: Dogal Boya Uygulama Alanlari (Shadid ve ark., 2013).
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Dogal boyalarin {iriinlere kazandirdigt bir ¢ok olumlu 6zelligin
anlasilmasindan sonra, zahmetli ve pahali olmasina karsin, dogal olarak

boyanmuis iiriinlere olan talep de giderek artmaktadir.

Ulkemiz, ¢ok degisik iklim kosullar1 ve buna bagli olarak degisen bitki
ortiisii bakimindan, oldukga zengin bir yaprya sahiptir. insan saghig
acisindan faydasi kanitlanmis tibbi aromatik bitkilerin, dogal
boyarmadde olarak kullanilmasi ve yayginlastirilmasi amaciyla bu
calismaya gerek duyulmustur. Igilenenlere ve gelecek kusaklara

aktarabilmek de diger amaglar1 arasinda sayilabilir.

Arastirmada, iilkemizin bircok bdlgesinde yetisen gilimiisi thlamur
bitkisi ile degisik mordanlar kullanarak, yiin hali iplikleri {izerine
boyama ¢aligmalar1 yapilmistir. Ayrica tekstil iiriinleri i¢in gerekli olan

151k ve siirtiinme haslik dereceleride olclilmiistiir.
1. Giimiisi IThlamur (Tilia Argentea) Bitkisinin Ozellikleri

Diinya'da yaklagik 20.000 bitki tiirii tibbi amacglh kullanilmaktadir. Bu
baglamda Diinya florasinin énemli bir parcasi olan tibbi ve aromatik
bitkiler genis bir bi¢imde farkli floristik bolgelere dagilmistir. 35.000-
70.000 tiirtin ¢esitli kiiltlirlerde tibbi ve aromatik amacl kullanildig
tahmin edilmektedir (Arslan ve ark., 2001).

Tiirkiye gerek farkli iklimlere sahip olmasi gerekse ti¢ floristik bolgenin
kesisme noktasinda bulunmasi sebebiyle bitki tiirlerinin ¢oklugu
bakimmdan diinyanin zengin iilkelerinden birisidir. Ulkemizde

yaklasik on bin adet civarinda bitki tiirii bulunmaktadir ve bunlardan ti¢
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bin kadar1 da endemiktir. Bu bitkilerin 1000 kadarinin tibbi amagclarla
kullanildig1 kabul edilmektedir (Arslan ve ark., 2000).

Ihlamur “Tiliaceae” tiirlerine verilen genel addir. 15 ile 40 metre
boylanabilen kisin yapraklarin1 doken, sarims1 veya beyazimsi renkli ve
hos kokuludur. Diizgiin gévdeli, genis tepeli ve kalin dall1, uzun 6miirli
bir agactir. 800 ile 1000 y1l kadar yasar. Haziran ayinda sarims1 beyaz
renkli, kokulu, kiigiik ¢i¢ekler agar. Cigeklerinin 3 ile 5’1 bir arada
bulunur. Sonbaharin baslarinda altin saris1 renge donilisen yapraklari
kisa siirede dokiiliir. Istanbul’da park ve bahgelerde siis bitkisi olarak
da yetistirilen 1thlamurun ¢igekleri gégiis yumusatici olarak kullanilir.
Tiirkiye’de, Marmara Bolgesi ve Kuzeybati Anadolu bdlgesinde
yayithm gosterir. Giimiisi Ihlamur (Tilia argentea): Igerdigi
boyarmaddeler, Kaempferol-3,7- Dirhomonosid, Quercetin-3,7
Dirhomonosid’dir. Boyamada yapraklar1 ve ¢icekleri kullanilir

(Karadag, 2007).

Resim 2: Thlamur (Tilia argentea) Bitkisi Yaprak ve Cigekleri (Kaynar, 2020)
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1.1. Materyal ve Yontem

Arastirmanin materyalini thlamur bitkisinden boyama yontemi ile elde
elde edilen renkler, haslik degerleri ve tekstil liflerinde kullanimi
olusturmaktadir. Arastirmada kullanilan mordanlar Sivas Cumhuriyet
Universitesi Sivas Meslek Yiiksekokulu El Sanatlar1 Boliimii, boyama

atolyesinden saglanmistir. Bu mordanlar;

1.Aliminyum Siilfat

2. Asetik Asit

3.Bakar II siilfat (Goz tas1) - CuSO4.5H>O

4. Cinko kloriir

5.Demir II siilfat (Sagikibris) - FeSO4.7H,O
6.Potasyum Aliminyum Siilfat (sap) - KAI(SOs)2
7.Potasyum Bi kromat-K>Cr207

8.Sitrik Asit

9.Tartarik asit -(C2H2(OH)2 (COOH)2-C4HeOg).

Ayrica mordansiz ipler de boyanarak, mordanlanmis iplerin renk
absorbsiyonu ile karsilagtirma yapilmistir. Arastirmada dogal boyacilik,
boyama ve mordanlama yontemleri ile ilgili kaynak taramas1 yapilarak,
ipliklerin mordanlanmasi, boya extraktinin hazirlanmasi, mordansiz ve
mordanli boyama, elde edilen renklerin belirlenmesi ve adlandirilmasi,

151k ve siirtlinme hashigi tayini belirtilmistir.
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1.2. Yiin ipliklerinin Mordanlanmasi

Yiin iplikleri materyal bdliimiinde belirtilen 9 degisik mordan
maddesinin her biriyle ayr1 ayr1 mordanlanmistir. Bunun i¢in
boyanacak yiin ipliginin agirlifina gore %2 ve %4 oraninda mordan
kullanilmis, her bir mordanla yiin ipligi ayr1 ayr1 muamele edilmistir.
Yiiniin agirhiina gore hesaplanan mordan miktar: 1°e 20 oraninda 1lik
su igerisinde eritilmis, 6nceden 1slatilarak nemlendirilmis yiin ipligi bu
mordanli su icerisine bastirilmistir. Bir saat kaynattiktan sonra yiinler
kaynatma kazani igerisinde sogutulmaya alinmis, ¢ikan yiin daha sonra

sikilarak kurutulmus ve boyamaya hazir hale getirilmistir.
1.3. Sicak Extrakt Hazirlanmasi

Bitkilerin boyar madde igeren yaprak ve ¢icek kisimlari kurutulmus,
icerdikleri boya maddelerinin suya ge¢mesini saglamak amaciyla elle
ve bigakla kiiclik parcalar haline getirilmistir. Daha sonra boyanacak
yiin ipligin agirhgina gore %100 oraninda alinan bitkiler yine
boyanacak yiine gore 1’¢ 20 oraninda su iginde 1 saat siireyle
kaynatilmistir. 1 saat sonunda bitki artiklart bir tiilbentle siiziilerek

ortamdan ayrilmistir. Boylece sicak extrakt elde edilmistir.
1.4. Boyama Islemi

Mordansiz boyama: %100 oraninda bitki kullanilarak sicak ekstrakt
elde edilmistir. Daha 6nceden 1 (bir) saat siireyle suda bekletilerek
islatilan  yilinler 1’e 20 oraminda hazirlanan ekstraktlarin igine

konmustur. Kaynama noktasina eristikten sonra 1 (bir) saat siireyle
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siirekli karigtirilarak kaynatilmistir. Kaynatma esnasinda eksilen su
ilave edilmistir. Soguduktan sonra da bol soguk su ile durulanarak az

1s1kl1 ve havadar bir yerde kurutulmustur.

Mordanli boyama: Daha 6nce mordanlanan yiinler yine boyama
islemine baslamadan 6nce en az 1 (bir) saat siireyle suda bekletilip
1slatildiktan sonra 1’e 20 oraninda hazirlanan sicak ekstrakt icerisinde
1 (bir) saat siireyle kaynatilip kendi halinde sogumaya birakilmistir.
Daha sonra bol soguk su ile durulanarak, az 1s1ikli havadar bir yerde

kurutulmustur (Resim 3).

Resim 3: Boyanmis Yiin Iplik Cileleri (Kaynar, 2020)

1.5. Elde Edilen Renklerin Belirlenmesi ve Adlandirilmasi

Glimiisi thlamur bitkis1 %100 oraninda kullanilarak elde edilen sicak
ekstraktlarla mordansiz ve degisik mordanlarin %2 ve %@4’lik
oranlarinin uygulanmasiyla 19 adet boyama yapilmistir. Bu boyama
sonucu elde edilen renkler bir komisyon tarafindan adlandirilarak

Tablo 1’de verilmistir.
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1.6. Isik Hashgi ve Siirtiinme Hash@ Tayini

Boyal1 yiin ipliklerinin tekstil tirlinlerinde kullanilabilmesi i¢in 6nemli

olan 151k ve siirtlinme haslig1 6l¢timleri yapilmstir.

Boyal1 yiin ipliklerinde 151k hasligi tayini Tiirk Satandartlart Enstitiisti
tarafindan hazirlanan TS 867 (Giin 15181na karsi Renk Hasligi Tayini
Metodu) (Anonymous, 1984a) ve DIN 5033 (Farbmessung Begriffe der

Farbmetrik) (Anonymous, 1970) metodlari esas alinarak yapilmistir.

Isik  hashigr tayini i¢in mavi yiin skala (1’den 8’e¢ kadar
derecelendirilmis ¢esitli mavi boya kullanilarak boyanmis yiin kumas
seritleridir) ile birlikte yiin iplik O6rnekleri kullanilmistir (Resim 4).
Mavi yiin skala karton iizerine 1 cm boyunda ve 6 cm eninde olacak
sekilde sirasiyla 1°’den 8’e kadar yapistirilmistir. Ayni sekilde boyali
yiin iplik 6rnekleri de karton iizerine 1 cm boyunda ve 6 cm eninde

birbirine paralel olacak sekilde sarilmistir.

Mukavvadan 10 cm ve 5 cm eninde seritler kesilerek birbirlerinin
lizerine konulmus ve bir cilt yapilmistir. Daha 6nceden 7 cm eninde
kesilen karton iizerine iki paralelli olarak hazirlanan yiin iplik 6rnekleri
ve 1 cm eninde kesilen mavi yiin skala 6rnekleri, yarisi kapali iken diger
yarisi gilin 151811 gorecek sekilde, mukavva cilt lizerine yerlestirilmistir.
Ornekler 15181n gelisine 45 derece olacak sekilde yerlestirildikten sonra
hergiin ayn1 saatlerde kontrol edilmistir. Mavi yiin skaladaki solmaya
gore yln iplik 6rnekleri degerlendirilmistir. Mavi skala (mavi boyali
yunli 6l¢ek) sadece 151k hasligr Olgiimiinde kullanilir. Diger biitiin

hasliklar i¢in ise Gri skala kullanilir.
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Resim 4: Isik Haslig1 Deneyinde Kullanilan Mavi Skala (Kaynar, 2020)

Resim 5: Siirtiinme Haslig1 Deneyi ve Test Numuneleri (Kaynar, 2020)

Stirtinme haslig1 tayininde; boyali yiin ipliklerde siirtinme hasligi
tayini Tiirk Standartlar1 Enstitiisii tarafindan hazirlanan TS 717
(Stuirtinmeye Kars1 Renk Haslig1 Tayini) (Anonymous 1978a)e gore ve
TS 423 (Tekstil Mamiillerinde Renk Haslig1 Tayinlerinde Lekelerinin
(boya akmast) ve solmanin (renk degismesi) degerlendirilmesi i¢in Gri
Skalalarin  Kullanma Metodlari) (Anonymous 1984b)’e gore
yapilmistir.
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Boyal1 yiin iplikleri 14 cm x 7 cm boyutlarinda bir dikdortgen karton
iizerine 5 cm eninde, yanyana ve paralel olarak sarilmistir. Deney cihazi
parmaginin ucuna kuru, boyasiz 5 cm x 5 cm boyutunda kesilmis
bezayagi dokulu pamuklu bez yerlestirilerek 900 gr’lik yiik altinda iki
paralelli olarak hazirlanan kuru numunelerin 10 cm’lik kism1 boyunca
diiz bir hat lizerinde 10 saniyede 10 defa ileri geri siirtiilmesi
saglanmistir (Resim 5). Boyasiz pamuklu beze renk akmasi ise gri skala

ile TS 423’e gore degerlendirilmistir (Anonymous 1984b).
2. BULGULAR

Calismada elde edilen renklerin, yiin hali iplikleri iizerindeki 151k ve
stirtlinme hasliklarina iliskin degerleri Tablo 1’de gosterilmistir. Buna
gore; Glimisi Thlamur ile gesitli mordanlar kullanilarak elde edilen
renklerin 151k haslik degerlerinin 4-5 arasinda degistigi, mordansiz
boyama ile elde edilen rengin 151k haslik degerinin ise 5 oldugu
saptanmistir. Isik haslik 6lgtimlerinde 4 ve 5 birbirine yakin degerlerdir.
7 ve 8 degerleri ¢ok az sayida bitkide bulundugu i¢in, 4 ve 5 degerleri

iyi olarak degerlendirilebilir. Mordanlarin farkli olmas1 durumunda 151k

haslik degerinin degistigi saptanmustir.

Tablo 1’e gore; Glimiisi thlamur ile ¢esitli mordanlar kullanilarak elde
edilen renklerin siirtinme hashik degerleri 1-4 arasinda degistigi,
mordansiz boyama ile elde edilen renklerin siirtlinme hashik degerleri
ise 1-2 oldugu goriilmektedir. Asetik asit %2, Sitrik asit, Tartarik asit
ve Mordansiz boyamalarda en diisiik 1-2, Bakir II siilfat %2 ve Cinko

kloriir ile yapilan boyamalarda ise 3-4 en yiiksek deger bulunmustur.
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Tablo 1: Thlamur Bitkisi Isik, Stirtiinme ve Su damlas1 Hasliklart

Isik Siirtiinme Elde edilen
SN Mordan Maddesi Hashig1 Hasligt Renk
4 1-2 Yavru Agz 1
1 Asetik asit % 2
o 4 2-3 Yavru Agz1 2
2 Asetik asit % 4
4 2-3 Tarc¢in 1
3 Bakr II siilfat % 2
4 3-4 Tarc¢in 2
4  Bakr II siilfat % 4
. 5 3-4 Yavru Agz1 3
5  Cinko kloriir % 2
. 5 3-4 Yavru Agz1 4
6  Cinko kloriir % 4
) 4 1-2 Cikolata 1
7  Demir II siilfat % 2
. 4 2-3 Cikolata 2
8  Demir II siilfat % 4
) 5 2-3 Kimyon 1
9  Potasyum aliiminyum siilfat % 2
. 5 2-3 Kimyon 2
10  Potasyum aliiminyum siilfat % 4
) 4 1-2 Tar¢in 3
11 Potasyum bi kromat % 2
4 2-3 Tar¢in 4
12 Potasyum bi kromat % 4
4 1-2 Yavru Agz1 1
13 Sitrik asit % 2
o 4 1-2 Yavru Agz1 2
14 Sitrik asit % 4
o 5 1-2 Siitli Kahve 1
15 Tartarik asit % 2
o 5 1-2 Siitlii Kahve 2
16 Tartarik asit % 4
4 . Palamut
17 Bakir siilfat % 2 Mesesi 1
4 _ Palamut
18 Bakir siilfat % 4 Mesesi 2
5 1-2 Yavru Agz1 5
19 Mordansiz
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Resim 6: Giimiisi Ihlamur Bitkisi Ile Yapilmis Boyama Ornekleri (Kaynar, 2015)

Glimiisi ihlamur bitkisi ile yapilmis boyama oOrnekleri Resim 6’da
verilmistir. Elde edilen renkler; yavru agzi, targin, ¢ikolata, kimyon,
siitli kahve ve palamut mesesi renklerinin tonlar1 seklindedir.
Renklerin ag¢ik ve koyu olmasimi kullanilan mordan orani
etkilemektedir. %2 oraninda kullanilan mordan ile aynm rengin daha
acik tonu, %4 oraninda kullanilan mordan ile yapilan boyamalarda ise

daha koyu renkler elde edilmistir.

184 | RESEARCH IN MEDICINAL AND AROMATIC PLANTS




3. SONUC

Giiniimiizde ¢evre kirliliginin ve beraberinde gelen etkilerin, insan
sagligini olumsuz yonde etkileyen en onemli unsurlardan biri oldugu
kabul edilmis, ¢evreye zarar veren Tlriinlere yonelik biling ve duyarlilik
artmistir. Yurt iginde ve yurtdisinda tekstil basta olmak {izere,
insanlarin temas ederek kullandiklar triinlerde dogal lifler ve dogal
boyalar aranilan 6zellikler haline gelmistir. Ozellikle giyim {iriinleri
modasinda, dogal-bitkisel boyalarla boyanmis {iriinlerin 6zellikleri 6n
plana c¢ikarilarak, saglikli iriinlerin yayginlasmasi i¢in, bilingli
calismalar yapildigr gozlenmektedir. Bitkisel boyalarla boyanmis
tekstil iiriinleri modacilarin koleksiyonlarinda yerini alirken, hali, kilim

gibi dokumalarda da bitkisel boyalar tercih edilir duruma gelmistir.

Bu caligmada yer alan giimiisi ithlamur bitkisi, tibbi aromatik bitkiler
icinde 6nemli bir yere sahiptir. Fakat dogal boyamacilikta ¢cok fazla
kullanilan ve bilinen bir bitki degildir. Bu ¢aligmada insan saglig1 i¢in
tibbi acidan bir¢ok faydasi bilinen thlamur bitkisi ile yiin iplikler farkli
mordan maddeleri ile boyanarak degisik renkler elde edilmistir. Elde
edilen renklerin tekstil sektoriinde kullanilabilirlik derecesini
belirlemek amaci ile 151k ve siirtiinme haslik deneyleri yapilmis ve en

ideal mordan orani tespit edilmeye calisilmistir.

Giimiisi Thlamur ile ¢esitli mordanlar kullanilarak elde edilen renklerin

151k haslik degerlerinin 4 (dort) — 5 (bes) arasinda degistigi, mordansiz

boyama ile elde edilen rengin 151k haslik degerinin ise 5 (bes) oldugu
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saptanmistir. Mordanlarin farkli olmasi durumunda 1s1k haslik

PR

degerinin degistigi saptanmistir.

Giimiisi thlamur ile ¢esitli mordanlar kullanilarak elde edilen renklerin
stirtlinme haslik degerleri 1(bir) - 4 (dort) arasinda, mordansiz boyama
ile elde edilen renklerin siirtiinme haslik degerleri ise 1 (bir) — 2 (iki)

oldugu goriilmektedir.
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1. OSTEOSARCOMA

Osteosarcoma (OS) is a rare disease that accounts for less than 1% of
cancers diagnosed in worldwide. Especially, it is a primary malignant
bone tumor that is more common in childhood and adolescence
(Sampson et.al., 2015). It is known that this disease constitutes
approximately 8.9% of the mortalities seen in the pediatric period.
Osteosarcoma originates from primary mesenchymal bone stem cells
and can develop on any bone in the body especially the tibia, femur,
humerus, which have a rich vessel network (Jones, 2011; Li et al.,

20164a; Shaikh et al., 2016).

In the pathogenesis of the disease, immature bone cells or osteoid
structure formation increase and accumulate on the bone tissue and as
a result, swelling, pathological fracture and pain may occur. Because
the symptoms are usually severe and painful, the disease is diagnosed
within a few months. The disease is diagnosed with X-ray radiography
and biopsy. In case of delay in diagnosis, pathological fractures occur

as a result of open surgical biopsy (Friebele et al., 2015).

When the incidence of osteosarcoma is examined in terms of gender, it
can be said that it is higher in male patients than in women (Daw et al.,
2015; Li et al., 2016b). The metastatic process develops rapidly in
osteosarcoma, which has a high malignancy and a poor prognosis, and
metastasis occurs in approximately 85% of the patients. While
metastasis 1s most common in the lungs (%20), it is also can seen in the

kidney, brain and abdomen (Yang et al., 2016; Su et al., 2019).
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Radiotherapy, chemotherapy and surgical operation methods are used
in the treatment of osteosarcoma. Radiotherapy and chemotherapy are
generally used before or after surgery. Depending on the development
and location of the metastatic process, the duration of treatment may
vary. Because of childhood disease and high bone formation rate in
patients, 5-year survival rate in patients with metastasis is very low
(20%). Because the methods used in the treatment are still quite limited
in stopping the development of tumors (Gorlick et al., 2003; Su et al.,
2019).

Although the progression of the disease is reduced with
chemotherapeutic drugs, patients lose significant power due to serious
side effects. Applications such as programmed cell death and
phytotherapy that eliminate or decrease chemoresistance activity may
affect the treatment process of the disease. Therefore, the search for
alternative methods is urgent and important for this disease, whose
pathogenesis has not been fully clarified (Elmore, 2007; Ouyang et al.,
2012).

2. MEDICINAL PLANTS and CANCER

Medicinal plants have been used in the treatment of many diseases from
past to present. It is possible to see medicinal plants in the active
ingredient of many drugs. With the development of phytotherapy field,
herbal based treatment methods have enabled the development of

alternative medicine sector.
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It has been stated in different studies that most of the phytochemicals
obtained from medicinal plants are effective on inflammation, viral,
bacterial and fungal infections and many diseases (Martins & Brijesh,
2018; Oveissi et al., 2019). In addition, it is known that they also have
antioxidant, antitumoral, anticarcinogenic, antimutagenic activities

(Wong et al., 2017).

Cancer is the leading cause of mortality in the world. Although many
treatment methods have been developed, especially chemotherapy,
radiotherapy, immunotherapy, gene therapy and surgical operations,
there is not yet a fully effective treatment because of the versatile
pathogenesis of the disease. For this reason, herbal treatment methods
have gained popularity today and many studies are carried out to
eliminate the side effects of existing methods. Below is a table showing
the effects of different medicinal plants on various cancer diseases

(Table 1).

When plant extracts are prepared with different solvents such as water,
ethanol, methanol, acetone, dichloromethane and hexane. They can
have an effective anticancer activity. In addition to the anticancer
properties of these plant extracts, it is very important that they can be
applied at very low doses with minimal side effects. After the extract
applications in vitro conditions, the active ingredient of the plant is

focused on.

193



Table 1: Effects of Different Medicinal Plants on Various Cancer Diseases

Medicinal Main content Effect Target References
plant cancer type
(in vitro)
Panax Ginsenosides Sedative, Hypnotic,  Breast, (Unlu et al.,
quinquefolius Aphrodisiac, Cervical 2016)
(Ginseng) Antidepres- sant, Colorectal
Diuretic, Cancer
Stimulating Effect,
Anticancer
Activities
Silybum Silymarin Anticancer, Colorectal, ( Sagar,
marianum Cancerpreventive, Breast Cancer ~ 2007;
Anti-Inflammatory Mayzlish-
Activities Gati et al,
2018)
Andrographis  Andrographolide Anticancer, Lymphocytic (Jadaetal.,
paniculata Antiproliferative Leukemia, 2007; Desai
Activities Epidermoid, etal., 2008)
Breast,
Colon Cancer
Platanus Flavonoids, Antioxidant, Breast, (Khan et
orientalis L. Pentacyclic Anticancer, Skin Cancer al., 2013;
Triterpenoids, Antimicrobial Ucar et al.,
Tannins, Activities 2018)
Caffeic acid
Xanthoceras Saponins Anticancer, Bladder,Bone, (Yang et al.
sorbifolia Antioxidant, Leukocyte, 2016; Zhao
Immunomodulator, Liver, etal. 2018)
Activities Prostate,
Breast
Brain Cancer
Ceratonia Gallic Acid, Antioxidant, Colorectal, ( Custodio
siliqua L. M-Coumaric Antiproliferative, Cervical etal, 2011;
Acid, Analgesic, Cancer, Sassi et al.,
Gentisic Acid Proapoptotic Leukemia 2B016; ba &
Activities P;‘l’gireﬁ‘a’
2018;
Ayache et
al, 2020)
Cratoxylum Chlorogenic Acid, Anti- Cervical, Skin,  (
Sformosum Formosumone A,  Neuroinflammatory, —Oral Cancer Promraksa
Toxyloxanthone Antibacterial, etal,
B Vismione D Anticancer Antiviral 12)015 & N
Activities etr(;lﬁlra sa
2015b;
Parveen et
al., 2016;
Jevapatarak
ul et al.,
2020)
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Table 1: (continious)

Pentadesma Allanxanthone A Antioxidant, Human ( Zelefack
butyracea Antiinflammatuar Caucasian et al., 2009;
,Antiviral Activities  Gastric Simoben et

Adenocarcino al., 2015)
ma, Cervical,
Breast Cancer

Euphorbia diterpenoids Cytotoxic, Liver, Breast, (Jian et al.,
fischeriana Antiviral, Cervical, 2018;Tas et
Antibacterial, Colon, Human  al., 2018)
Antifungal Leukemic,
Activities Prostate, Lung
Cancer

With the results to be obtained from in vitro and in vivo applications on
the plant whose active ingredient is determined, it is determined
whether the plant can be included in the treatment process of the

disease.
3. OSTEOSARCOMA and MEDICINAL PLANTS

Although  medical methods  (radiotherapy, = chemotherapy,
immunotherapy) used in the treatment of osteosarcoma slow the
progression of the disease, it is not a complete solution. It is being
investigated whether these herbs can be effective in the treatment of
osteosarcoma with the effective results of medicinal plants on different
types of cancer. Studies have shown that some plant species have an

antiproliferative effect on osteosarcoma cell lines in vitro.

The rapid metastatic nature of osteosarcoma makes the course of the
disease very critical. Therefore, it is expected that the mortality rate of
the disease will decrease significantly in case of effective treatment on

metastasis pathways.
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Anomalies in the mechanism of repairing DNA damage in the cell cycle
or in this pathway develop metastasis. Therefore, inhibition of tumor
growth can also be achieved by suppressing the abnormal cell cycle.
The sequence of these genomic errors is quite high in cells with
osteosarcoma. Especially, pS3 gene mutations were found to be quite
high in patients with osteosarcoma, which brings genomic instability
(Lorenz et.al., 2014). Strengthening the DNA repair mechanism with
gene therapy plays a decisive role in inactivating osteosarcoma cells
that carry high levels of genomic instability. There are studies showing
that it is possible to reduce genomic instability or increase the activation

of tumor suppressor genes with herbal therapy (Chen et al., 2014).

For example, it has been observed that chamaejasmine, which is the
main component of Stellera chamaejasme L, significantly increases
P21, Bax and caspase-3 activity and p53 expression of osteosarcoma
cells, however decreases Blc-2 expression. It is suggested that
Berberine isolated from Rhizoma coptidis, Shikonin obtained from
Lithospermum, Artemisin obtained from Artemisia annua L. can be

used in gene therapy in osteosarcoma. (Su et al., 2019).

VEGF (vascular endothelial growth factor) expression is the main
regulator of angiogenesis and is an important mechanism that induces
metastaic formation as well as tumor growth (Dubois & Demetri, 2007)
In studies with patients with osteosarcoma, VEGF appears to be
overexpressed (Zhou et al., 2011). It has been suggested that
sinomenine derived from Sinomenium acutum Rehd. et Wils plant

reduces VEGF expression on osteosarcoma cell lines through the
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CXCR4-STAT3 signaling pathway, thereby supporting the arrest of

osteonecrosis (Xie et al., 2016).

Another alternative in osteosarcoma treatment is shown as autophagy.
It is suggested that the survival rate will increase with the transition of
tumoral cells to autophagy. It is known that bisindolic alkaloid
voacamine obtained from Peschiera fuchsiaefolia has autophagy
inducing properties (Meschini et al., 2008). However, since the effect
of autophagy on chemosensitivity or chemoresistance on the disease
has not been fully elucidated yet, more studies on this method are

required (Li et al., 2016).

Generally, MG63, Saos-2, HOS, U20S, MNNG / HOS, 143B, ZOS
osteosarcoma cell lines are used in in vitro studies required for
osteosarcoma treatment. Studies on the applicability of medicinal herbs
in osteosarcoma treatment have gained popularity in recent years. In
these studies, the cytotoxic effects of different plant extracts on these
cell lines were investigated, and many of them showed inhibitory

properties on osteosarcoma cell lines (Table 2).

197



Table 2: In vitro Effect of Plant Components Targeting Osteosarcoma

Medicinal plant Main content Effect Target cell References
line
Solanum nigrum L. Degalactotigonin Antimetastatic, U20S/MTX, (Zhao et al.,
Antiproliferative, HOS, 2018 b)
Anticancer, MG63,Z0S
Antiapoptotic
Activities
Garcinia indica Neogambogic Anticancer, U208, 143B (Chen et al.,
acid Antitumor, 2020)
Antiproliferative
Activities
Crocus sativus L. Vanillic acid Antiproliferative, U20S (Ege et al.,
Antitumorigenic 2019)
Activities
Cedrus brevifolia Taxifolin Anti-Oxidative, Anti- U208S,Sao0s-2 (Chen et.al.,
inflammatory, Anti- 2018)
Proliferative,
Anti-Coagulative
Activities
Saussurea costus Costunolide Anti—inﬂammatory 143B, HOS, (Jin & Wang,
Anti-Tumor Activities MG63 2020)
Melia toosendan Toosendanin Anti-Metastatic, 143B, HOS, (Zhang et al.,
Antitumor Activities MG63 2017)
Artemisia annua L.  artemisinin Anticancer D-17 (Isani et al.,
Antiproliferative 2019)
Activities
Dioscorea Diosgenin Anti-Inflammatory, MG63 U20S (Huang et.al.,
composita Antidiabetic, 2019)
Antithrombotic,
Antiallergic,
Antiviral Activities
Coffea arabica Chlorogenic acids ~ Antibacterial, Anti- U208, Saos- (Sapio et al.,
nflammatory,, 2, MG-63 2019)
Antioxidant,
Antitumor Activities
Astragalus Astragalus Antioxidant, MG63 (Chu et al.,
membranaceus polysaccharides Anticancer 2018)
Antidiabetic Activities
Gossypium Gossypol Anti-Inflammatory, MG-63, U-2- (Masuelli et
malvaceae Antineoplastic, OS Saos-2 al., 2020)
Antitumor Activities
Rhizoma zedoariae  Elemene Anticancer Activity MG-63, (Ding et
U20S al.,2018)
Dendrobium nobile  Nudol(1) Antitumor Activities U20S,MG63  (Zhang etal.,
2019a)
Hypericum scabrum  a-pinene Antioxidant, Saos-2 (Guclu et
L. Antimicrobial, al.,2019)
Anticancer Activities
Phellodendron phellamurine Anti-Tnflammatory U208, Saos-2  (Zhang et al.,
amurense Anti-Oxidant 2019b)

immune-Stimulatory,
Anti-Tumor Activities
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The biggest challenge in osteosarcoma treatment is the lack of
discovery of a target molecule mechanism to prevent metastasis. The
OS pathogenesis is not fully clarified and multiple signaling pathways
make it difficult to fight the disease. Enlightening these mechanisms at
the molecular level is extremely important in combating osteosarcoma
in order to reduce or slow down child mortality, since it is a pediatric
disease. In the light of the data, it is possible to say that researchers are
at the beginning of the road. Although the use of medicinal herbs as
chemotherapeutic agents or gene therapy on this disease is being tested
in vitro, the multiple action mechanism and reliability of the plants are
still unclear. Although active preclinical anticancer studies are gaining
momentum today, it can be said that more concrete steps will be taken

with medicinal plants in the future.
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GIRiS

Insanlar her zaman dogal bitki drtiisiinii sadece bir besin kaynagi olarak
degil, ayn1 zamanda yakat, ilag, giyim, ev yapimi ve kimyasal {iretim
icin de kullanmislardir. Bitkilerin ve 6zelliklerinin geleneksel bilgisi,
giinlik yasamin dogal seyri yoluyla nesilden nesile aktarilmistir
(Kargioglu vd. 2008). Gelismekte olan diinyadaki milyonlarca insan,
temel saglik hizmetlerinden gelir elde etme ve gecim kaynaklarinin
tyilestirilmesi i¢in sifali bitkilere yonelmistir. Diinyada 50.000 ile
70.000 arasinda bitki tiiriiniin geleneksel ve modern tibbi sistemlerde
kullanildig1r bilinmektedir (Polat vd. 2012). Bitkisel dogal iiriinler,
hastaliklarin tedavisi ve Onlenmesinde tarihsel olarak 6nemli bir bilesen
olmustur. Bitkiler, saglik bakim iiriinleri i¢in zengin bir aktif bilesen
kaynagidir (Dey vd. 2008). Bitkiler, ikincil metabolitler olarak bilinen
bir dizi aktif bilesen iiretir. Birgok ikincil metabolit, insanlar tarafindan
ozellikle ila¢ yapiminda iyilestirici ajanlar olarak cesitli amaglarla

kullanilmistir (Altundag vd. 2011).

Diinyada milyonlarca bitki mevcuttur ve her bitkinin kendine 6zgii
biyolojik onemi vardir. Insan hayatinda vazgegilmez bir énemli rol
oynarlar. Yemek, barinma, giyim gibi tiim temel ihtiyaclar bitkiler
tarafindan karsilanir. Kuskusuz, ¢ok zehirli olan bazi bitkiler vardir ve
bunlarin dogrudan temasi veya alimi oldukga tehlikeli olabilir. Bazen
bitkinin veya bir pargasinin toksisitesi, hastaliklarin tedavisinde etkili
bir sekilde kullanilir. Botanikgiler, bitki aragtirmacilar1 ve geleneksel
saglik bakimi pratisyenleri, bir¢ok hastaligin tedavisi i¢in ¢ok sayida

bitki tlirlinii belirleyip ve kullanmiglardir. Bitkinin tamaminin tibbi
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ozelliklere sahip olmasi her zaman gerekli degildir. Bazen belirli bir
hastalik icin yalnizca tek bir parcasi ¢ok Oonemlidir (Kathiresan vd.

2006).

Bitkilerin kimyasal yapilar1 yillardir arastirilmaktadir. Tibbi degeri olan
maddeler veya terapdtik olarak aktif bilesiklerin uygun oOnciilleri igin
binlerce numune taranmistir. Bazi bitkilerin, aktif bilesenlerin
biyosentezi acisindan kimyasal olarak incelenmistir. DSO, ilaglarin
%11'inin yalnizca bitkilerden elde edildigini, bitki tiirlerinin % 10'unun
farkl1 biyolojik aktiviteler i¢in test edildigini ve kesfedilen tiim
ilaclardan 252 ilacin dliimciil hastaliklardan insan hayatini kurtarmada
onemli rol oynadigini bildirmistir. Dogada yaygin olan ve ¢ogu dogal
bilesik sinifinda bulunan fenoller, bazi tibbi bitkiler ve gida
endiistrisinin  Oonemli  bilesenleridir. Renklendirici, tatlandirici,
aromatizanlar ve antioksidan olarak kullanilmaktadir (Farhan vd.

2012).

Euphorbia cinsi, Euphorbiaceae bitki ailesinin en blyligidiir ve
yaklasik 2000 bilinen tiirden olusur ve yilliklardan agaclara kadar
degisir. Euphorbia tiirleri lateks igermektedir ve c¢ok farkli ¢igek
yapisina sahiptir. Bunlarin énemli bir kismi ¢cogunlukla Afrika veya
Madagaskar'da bulunmaktadir. Ayrica, Tiirkiye’de 91 Euphorbia tiiri
yetismektedir (A. Radcliffe-Smith, 1982). Tiirk¢ede yaygin olarak
"siitlegen" veya Ingilizce "spurge" olarak bilinen bazi Euphorbia
tiirleri, Tirkiye'de ve diinyanin diger bolgelerinde deri hastaliklari,
yaralar, sigiller, bel soguklugu, migren, kanser ve bagirsak

parazitlerinin tedavisinde geleneksel tipta kullanilmaktadir (Tang vd.
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2012). Euphorbia diterpenlerine ¢esitli yapilart ve terapdtik onemi
nedeniyle artan bir ilgi gosterilmistir. Euphorbia tiirlerinin, sitotoksik,
antitimor, antibakteriyel, antiinflamatuar, (Demirkiran vd. 2011)
antiproliferatif, ¢coklu ila¢ direncinin modiile edilebilirligi, antiviral,
antidiare, antibesleyici, antimikrobiyal ve antipiretik-analjezik gibi

cesitli biyolojik aktiviteleri igermektedir (Jassbi, 2006, Shi vd. 2008).
1. Euphorbia TURLERI

Euphorbia tirleri, farkli iskelet yapilarina sahip kimyasal bilesikler
icermesi ve bunlarin terapotik Onemi nedeniyle giderek Onemi
artmaktadir (Jassbi., 2006, Shi vd. 2008). Tablo 1°de Euphorbia tiirleri

ve aktivite gosterdigi oziitleri verilmistir.
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Tablo 1: Baz1 Euphorbia Tiirleri ve Aktivite Gosterdigi Oziitler

Euphorbia Aktivite gosterdigi oziit Kaynak

tiirleri

Euphorbia aellenii  Kloroform (E2) (Ayatollahi vd. 2010)
Rech.

Euphorbia Metanol (Amirghofran vd. 2006)
cheiradenia Boiss.

& Hohen.

Euphorbia Diterpenoidler / yuexiandajisu D/ E/F/ (Zhang, vd. 2010)

ebracteolata Hayata

Diterpenoidler, jolkinolide B / jolkinolide

Euphorbia Jatrofan diterpenler (guyonianinler E ve F) (Hegazy vd. 2010)
guyoniana L.
Euphorbia hirta L. Euphorbins A/B/C/D/E/ (BP vd. 2009)
Euphorbianin/leucocyanidol
/camphol/quercitrin ve
quercitol/Gallicasit/mirisitrin /
Euphorbia Euphornin L / euphoscopin F (Tao vd. 2008)

helioscopia L.

Euphorbia
heterophylla L.

Alkaloidler / Tanenler / Flavonoidler /
Saponinler

(Sundaram vd. 2010)

Euphorbia  kansui ~ Kansuiphorin (Wu vd. 1991)

Liou

Euphorbia lathyris ~ Makrosiklik Diterpenoidler (Appendino vd. 2003)

L.

Euphoria  longana  Gallik asit / corilagin (bir ellagitannin) / (Rangkadilok vd. 2005)
Lam ellagik asit

Euphorbia Diklorometan / etil asetat dzleri (Sadeghi-Aliabadi vd. 2009)

macroclada Boiss

Euphorbia nivulia L.

Ingol diterpenleri

(Ravikanth vd. 2003)

Euphorbia neriifolia
L.

Euphol (triterpenoidal sapojenin)

(Bigoniya vd. 2009)

Euphorbia
pekinensis Rupr.

Sitotoksik kasbane diterpen

(Liang vd. 2009)

Euphorbia  poisonii
Pax.

Tigliane diterpen, 12-deoksiforbol 13- (9,10-
metilen) undekanoat (3), bilinen bes
diterpenler (1, 2, 4-6).

(Fatope vd. 1996)

Euphorbia prolifera  DOort yeni mirsinol diterpen, proliferin A—D  (Li vd. 2010)
(14, swrastyla) euphorprolitherin B /
euphorprolitherin D
Euphorbia Sitotoksik triterpenler (Smith-Kielland vd. 1996)
pulcherrima Willd.
Ex Klotzsch
Euphorbia Triterpenoidler / a-amyrin / f -sitosterol-f3- (Abdel-Monem vd. 2008)

schimperi C. Presl

D-Oglucoside /scopoletin / luteolin /
kampferol
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2. Euphorbia’ NIN KIMYASAL iCERIKLERI

Euphorbia cinsi, jatrofan, latiran ve mirsinan (Sulyok vd. 2011),
tigliane, ingenane, daphnane (Jassbi., 2006), paraliane, pepluane,
segetan iskeletler ve seskiterpenoidler (6fanginol, klovandiol A,
euphorbioside B (Shi vd. 2008), flavonoidler (rutin, kaempferol,
myricetin, quercetin ve tlirevleri) (Noori vd. 2009), ucucu bilesikler
(terpinene, linalool, a-terpineol, P-caryophyllene, o humulene,
germacrene-D vb.) (Fokialakis vd. 2003), tanenler (euphorbinler),
triterpenoidler (lupeol, lupeol asetat, betulin, B-amyrin) ve fitosteroller
(B-sitosterol vb.) (BP vd. 2009) bilesenlerini igerir. Bu bilesenler
Euphorbia’nin farkli kisimlardan (yapraklar, kok, tohum ve lateks)

izole edilmistir.
3. Euphorbia’ NIN BIYOLOJIK AKTIVITELERI
3.1. Antikanser AKktiviteleri

Kanser, diinya ¢apinda ikinci 6nde gelen 6liim nedenidir. Diinya Saglik
Orgiitii, diinya niifusunun% 80'inin temel saglik hizmetleri i¢in hala
geleneksel ilaglara giivendigini tahmin ediyor. 20. ylizyilin son on
yilinda, tip arastirmacilari, cerrahiyi kemoterapi, radyasyon ve farklh
bitki tiirlerinden elde edilen cesitli fotokimyasallarla birlestirerek
kanser tedavisi i¢in yeni yOntemler arastirmaktadir. Kemoterapinin
sadece kanser hiicrelerini dldiirmekle kalmayip ayn1 zamanda normal
hiicreler lizerinde de bazi yan etkileri mevcuttur. Bitkilerden elde edilen
ilaglarin yan etkisi azdir veya hi¢ yoktur. Bircok bitki dogrudan

kullanilir veya bunlarin 6ziitleri farkli ¢oziiciiler iginde ekstrakte edilir
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veya sadece aktif bilesenler bitkiden izole edilerek kansere karsi
kullanilir. Tohum, kok, meyve, ¢igek, tomurcuk, govde, yapraklar gibi
farkli bitki kisimlar1 ve bazen bitkinin tamami kanser tedavisinde

kullanilmistir (Kour, 2014).

Bununla birlikte, yeni sentetik ilaglarin gelistirilmesi maliyetlidir ve
etkili antikanser ilaclarini ¢ok sayida kimyasal bilesikten taramak da
zordur. Bu nedenle, dogal bitkilerden giivenli ve etkili antikanser ilag
arayisi, antikanser arastirmalarinin 6nemli bir yonii haline gelmistir.
Insan hepatoseliiler karsinom hiicre hatlar1 SMMC-7721, BEL-7402,
HepG2, mide karsinom hiicre hattt SGC-7901 ve kolorektal kanser
hiicre hattt SW480’de, Euphorbia helioscopia L. nin n-butanol, petrol
eteri (PE), kloroform (C), etilasetatin 6ziitlerinin antiproliferatif etkileri
arastirilmistir. n-butanol 6ziitiintin 50-200 ug konsantrasyon aralifinda
doza ve zamana bagh bir sekilde bes insan kanser hiicre hattinin
tamaminin ¢gogalmasini inhibe ettigi tespit edilmistir (Baliga., 2010).
Yapilan bir calismada Euphorbia tehranica kok etanol 6ziitli ile kolon
kanseri hiicre hatti Caco-2 muamele edildikten yirmi dort saat sonra,
Caco-2 hiicrelerinin canliligt konsantrasyona bagh bir sekilde
azalmistir. Caco-2 hiicrelerinin canliligi, kontrol grubunun tedavi
edilmemis hiicreleri 1ile karsilastirildiginda 400-1200 pg/mL
konsantrasyonlarinda 6nemli 6l¢lide azaldig1 saptanmistir (p<0.001)
(Forouzesh vd. 2018). Betancur-Galvis ve arkadaslari. 35 ve 18 pg/ml
IC50 degerine sahip Euphorbia cotinifolia yapraklarinin diklorometan
oziitlinlin (soxhlet kullanilarak) sirasiyla insan servikal kanser HEP-2

ve Cin hamster over CHO hiicre hatlar iizerinde en ¢ok sitotoksik
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etkiye sahip oldugunu kaydetmislerdir (Betancur-Galvis vd. 2002).
Sadeghi-Aliabadi vd. Euphorbia macroclada Boiss’in diklorometan,
etilasetat, metanol oOzitleri ve bitki lateksinin sitotoksik aktivitesi
MDA-MB-468 hiicre hattina karst belirlemislerdir. Bu c¢alismanin
sonuclari, diklorometan ve etilasetat Oziitlerinin hiicre hatt1 lizerinde
sitotoksik etkilere sahip oldugunu, metanol Oziitliniin ve lateksin test
edilen konsantrasyonlarda sitotoksik olmadigini gostermistir. Bu
arastirmadan elde edilen veriler, Euphorbia macroclada Boiss'in polar
olmayan 6zlerinin daha yiiksek sitotoksik aktiviteye sahip oldugunu
gostermektedir (Sadeghi-Aliabadi vd. 2009). Tas vd. Euphorbia
macroclada Boiss'in ¢igek gdvde ve yapraklarin aseton 6ziitlerini meme
kanser hiicre hattt MCF-7’ye ve fare fibroblast saglikli hiicre hatt L-
929’a uygulamistir. Oziitlerin sitotoksisitesinin konsantrasyona ve
zamana bagli oldugu ve 6ziitlerin konsantrasyonunun artmastyla hiicre
canliligmin azaldigimi bulmuglardir. MCF-7 hiicre hatlarina benzer
sekilde, yapraklarin aseton Oziitii, tim zaman noktalarinda diger
0zlerden daha aktif oldugunu bulmuslardir. Euphorbia macroclada
Boiss'in yapraklarinin aseton 6ziitii, 72 saatlik inkiibasyondan sonra L-
929 ile karsilastirlldiginda MCF-7 hiicre hatlarinda daha fazla
sitotoksisite aktivitesinin oldugu tespit edilmistir (Tas vd. 2018). Ortaya
cikan kanitlar ayrica Euphorbia tiirlerinin zengin biyoaktif bilesen
liretimi nedeniyle in vitro kanser Onleyici ozellikler gibi ¢esitli
farmakolojik aktiviteler sergiledigini gostermistir (Vasas vd. 2014). Bu,
antikanser ajanlar olarak geleneksel halk tibbinda kullanilmalarini
destekler. Bu bilesenlerin hiicre proliferasyonu ve farklilasmasi,

apoptoz ve metastaz inhibisyonu, asir1 reaktif oksijen iretimi ve
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anjiyogenez iizerindeki etkileri gibi farkli etki mekanizmalan

araciligiyla sitotoksik oldugu diisiintilmektedir (Diederich vd. 2016).

3.2. Antioksidan Aktiviteleri

Serbest radikallerin lipid peroksidasyonuna katiliminin kanser, diyabet
ve kardiyovaskiiler sistem hastaliklar1 gibi bircok kronik hastaligin
patolojisinde Onemli bir rol oynadigi diisiiniilmektedir (Bhatti vd.
2015). Lipofilik radikallerdeki zincir reaksiyonlari, lipid otoksidasyonu
ile meydana gelir. Difenil-1-pikrilhidrazil (DPPH.) lipofilik stabil bir
radikaldir. Bitki 6zlerinde bulunan antioksidanlar DPPH. radikali ile
etkilesime girerek DPPH molekiiliiniin azalmasina neden olarak agik
sarims1 bir renge doniisen mor bir doniisle sonuglanir. Bundan, DPPH
radikal siipiirme aktivitesi dolayl1 olarak belirlenebilir (Heli vd. 2011).
Basma vd. Euphorbia hirtanin yaprak, govde, ¢igcek ve kok
orneklerinde, DPPH deneyi ile toplam fenolik igerigi, flavonoid igerigi
ve in vitro antioksidan aktivite acisindan degerlendirmistir. Yaprak
Oziit, maksimum % 72.96'ik bir DPPH siiplirme aktivitesi
sergiledigini kaydetmiglerdir (Basma vd. 2011). Battu vd. Euphorbia
heyneana'min alkol 6ziitlinlin, siiperoksit radikallerinin doza bagl
inhibisyonunun % 43.17-% 91.22 arasinda degistirdigini bildirdiler.
Ayrica, Euphorbia heyneana ve askorbik asidin alkol oziitii ile
stiperoksit radikal i¢in ortalama (inhibisyon konsantrasyonu) IC50
degerleri sirasiyla 68.11 ve 62.27ug olarak bulmuslardir. Euphorbia
heyneana'min alkolik 0ziitli, hidroksil radikallerinin doza bagh

inhibisyonunu % 32.54 ile % 78.34 arasinda degistigini bulurken,
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DPPH radikallerini %46.12 ila %91.03 arasinda degisen doza bagh
inhibisyonunu sagladigin1 bulmuslardir (Battu vd. 2011). Barla vd.
Euphorbia acanthothamnos Heldr., Euphorbia macroclada Boiss'in
etanol, aseton ve petrol eteri Oziitlerinin antioksidan aktivitesini
Euphorbia  rigida Bieb. ile karsilastirmislardir.  Euphorbia
acanthothamnos Heldr. tim testlerde en aktif 6ziit oldugunu tespit
etmislerdir. Euphorbia acanthothamnos Heldr.'un etanol oziitlerinin
fenolik icerigi diger Oziitlere gore daha yiiksek fenolik igerigi
gostermistir. Euphorbia macroclada'nmin aseton 0Oziitii en yliksek
flavonoid igerigini gostermistir. Euphorbia acanthothamnos'un etanol
Oziitlinlin antioksidan aktivitesi, a-tokoferol ile aymi aktiviteye sahip
oldugu belirlenmistir. Euphorbia macroclada'nin test edilen tim
oziitleri, a-tokoferolden daha yiiksek antioksidan aktivite sahip oldugu
saptanmistir. DPPH testinde, Euphorbia acanthothamnos'un etanol

Oziitiinilin en aktif 6ziit oldugu bulunmustur (Barla vd. 2007).
3.3. Antiinflamatuar Aktiviteleri

Inflamatuar hastaliklar, geleneksel ilaglarla tedavi edilen en yaygin
saglik sorunlar1 arasindadir. Bu nedenle, giiclii ilaglarin gelistirilmesine
onciiliilk edebilecek yeni biyoaktif bilesiklerin kesfi i¢in bitkisel
ilaclarin potansiyelini degerlendirmek ¢ok dnemlidir (Erdemoglu vd.
2003). Lokositler, inflamatuar reaksiyonun gelismesinde énemli bir rol
oynadiklarindan, bunlarin géglerinin inhibisyonu, inflamasyon inhibe
edici etkiden sorumludur. Euphorbia royleana lateksinin suda ¢oziiniir

fraksiyonu, sicanlarda ve farelerde farkli akut ve kronik test
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modellerinde doza bagh anti-inflamatuar ve antiartritik etkiler

gostermistir (Bani vd. 2000).
3.4. Antipiretik-analjezik Aktiviteleri

Euphorbia resinifera'nin lateksinde bulunan ultra-potansiyelli bir
kapsaisin analogu olan resiniferatoksin, norojenik inflamasyonun yani
sira agr1 algilamasina aracilik eden birincil duyu ndronlan tarafindan
ifade edilen spesifik bir membran tanima bolgesinde etkilesime girer.
Resiniferatoksine duyarsizlastirma, noropatik agriyr ve kapsaisine
duyarli noronlardan salinan duyusal ndropeptitlerin 6nemli bir rol
oynadigi diger patolojik durumlar1 hafifletmek i¢in umut verici bir
yaklasimdir (Shi vd. 2008). Euphorbia decipens'in biitiiniinden
kloroform 6ziitii olusturulmustur. Sonrasinda bu 6ziitten mirsinan izole
edilmistir. Izole edilen mirsinan farelere 5-20 mg/kg dozunda
uygulandiginda 6nemli analjezik aktivite gosterdigi belirlenmistir
(Ahmad vd. 2005). Euphorbia fischeriana'da elde edilen prostatin,
Oonemli analjezik ve yatistirici aktiviteler gostermektedir. Farelerde
sirastyla 20 mg/kg ve 1 mg/kg ile sedatif deneylerde % 92 oraninda
inhibisyon goézlemlenmistir (Ma vd. 1997). Euphorbia royleana
lateksinin % 85'lik bir etanol 6ziitlinlin kalintisindan elde edilen etil
asetat fraksiyonu, doza bagl periferal analjezik bir etki gdstermistir.
Ayni fraksiyon, hipertermik sicanlarda ve tavsanlarda énemli bir ates
diisiiriicii etki sergilemistir (Shi vd. 2008). Baska bir calismada, bitkinin
geleneksel tipta analjezik olarak tanimlanmis bir kullanimi, Euphorbia
heterophylla kokiiniin hekzan, kloroform ve etil asetat oOziitleri,

sicanlarda antinosiseptif aktivite agisindan test edilmistir. Tiim Oziitler

218 | RESEARCH IN MEDICINAL AND AROMATIC PLANTS



150/300 mg/kg dozlarinda 6nemli etkiler gostermistir (Vamsidhar vd.
2000).

3.5. Antifungal Aktiviteleri

Bitki bazli antifungallar, genellikle sentetik terapdtik ajanlarla
iligkilendirilen daha az yan etkiye sahip olduklar i¢in dikkate deger
terapdtik potansiyellere sahiptir. Bu potansiyelleri kullanmaya yonelik
ilk adim, in vitro antifungal aktiviteleri test etmektir. Mahmoudi vd.
Euphorbia macroclada lateksinin  antifungal etkileriyle ilgili
calismalarin azlhigin1 géz Oniinde bulundurarak, hastanede yatan
hastalarda 150 klinik Candida izolatina karsi endemik Iran kokenli
Euphorbia  macroclada  lateksinin  antifungal aktivitesini
degerlendirmeyi amaglamiglardir. Bu c¢alismanin  sonucunda,
Euphorbia macroclada lateksinin baz1 patojenik Candida tiirlerine,
ozellikle C. parapsilosis'e kars1 antifungal aktivitesinin bir gosterdigi
belirlenmistir. Bununla birlikte, farkli 6ziitlerin veya bilesiklerin farkl
mantarlara kars1 antifungal etkililigindeki varyasyonlar, biiyiik
olasilikla, icerdikleri inhibe edici materyallerin dogasindaki
farkliliklardan kaynaklanmaktadir. Bu 0Ozellikler, bitki tiirlerinin
genetik yapisindan ve fiziksel, biyoaktif/biyokimyasal bilesenlerinden,
bitki Oziitlerinin, ¢oziiciilerin ve test edilen mantarlarin kimyasal
farkliliklarindan ve duyarlilik test yontemlerindeki varyasyonlardan

kaynaklanabilir (Mahmoudi vd. 2015).
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3.6. Antiviral Aktiviteleri

Euphorbia tiirlerinden izole edilen diterpenler, c¢esitli terapotik
uygulamalar1 ve aym1 zamanda biiylik yapisal ¢esitlilikleri nedeniyle
dogal iirlinlerden 1ilag¢ kesfi agisindan  kimyagerlerin  ve
biyokimyacilarin ilgisini ¢ekmektedir. Triterpenoidler gibi diger
kimyasal bilesenlerin de ¢esitli farmakolojik 6zelliklere sahip oldugu
ve boylece Euphorbia tiirlerinin geleneksel kullanimlarini destekledigi
bildirilmistir. Bu triterpenoidler, ¢ok cesitli tibbi uygulamalar i¢in
farmasotik  bilesikler  halinde  gelistirilebilecek  potansiyeller
saglayabilir. Euphorbia tiirlerinin geleneksel tip kullanimindaki
basarilari, ucgucu yaglar, oksijenli seskiterpenler, seskiterpen
hidrokarbonlar ve makrosiklik diterpenoidler (Vasas vd. 2014) gibi
iiyelerinin ¢ok c¢esitli kimyasal bilesimlerine atfedilmistir. Sonug
olarak, bu kimyasal bilesenler, sitotoksik, antitimor, antiviral
ozellikler, ¢oklu ilaca direng-tersine g¢evirme ve anti-enflamatuar
aktiviteler gibi terapotik uygulamalart ve ayn1 zamanda biiytlik yapisal
cesitlilikleri nedeniyle 1ila¢ kesfi icin arttk oncii bilesikler
saglamaktadir. Euphorbia triterpenoidlerin yapisal ¢esitliligi de rapor
edilmistir. Bu triterpenoidlerin farmakolojik aktiviteleri, halka
iizerindeki 6nemli fonksiyonel gruplarla iligkilendirilmistir (Vasas vd.

2014, Salehi vd. 2019, Kemboi vd. 2020).
3.7. Antimikrobiyal Aktiviteleri

Euphorbia tiirlerinin tibbi kullanimlart ¢ok c¢esitlidir. Yapilan

arastirmalarda, solunum enfeksiyonlari, viicut ve cilt tahrisleri, sindirim
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sikayetleri, kan sendromlari, iltihapli enfeksiyonlar, viicut agrisi,
mikrobiyal hastaliklar, yilan veya akrep 1siriklari, hiicresel doku gibi
hastaliklarin tedavisinde bir¢ok tiirtin kullanildigini gostermektedir (Shi
vd. 2008, Aleksandrov vd. 2019, Ernst vd. 2015, Hooper., 2002,
Zeghad vd. 2016). Ayrica, farkli calismalar Euphorbia tiirlerinin lateks,
yaprak, govde ve kokleri gibi farkli bitki pargalarimin tibbi
uygulamalarda kullandigmmi  gostermektedir. Bununla  birlikte,
Euphorbia hirta cesitli hastaliklarin tedavisinde en yaygin olarak
kullanilan tiirdiir (Ernst vd. 2015, Hooper., 2002). Digerleri arasinda
Euphorbia terracina, Euphorbia biumbellata (Zeghad vd. 2016) ve
Euphorbia lathyris bulunur. Cilt ilaglar1 olarak, Euphorbia tiirlerinden
elde edilen preparatlar cilt kasintisi, sigiller, egzama, sa¢ dokiilmesi,
akne, dermatit, ¢ibanlar, glines yanigi, nasirlar, kizarikliklar, tahris,
pustiiller ve antiseptik, dezenfektan ve yumusatict Ozellikleri
hafifletmek i¢in kullanilir (Ernst vd. 2015). Bu enfeksiyon kategorisi
icin en yaygin kullanilan tiirler arasinda FEuphorbia maculata,
Euphorbia hirta (Lai vd. 2004), Euphorbia peplus, Euphorbia
sessiliflora, Euphorbia apios ve Euphorbia macroclada'dir. Pek c¢ok
bilimsel yayimn, sitma, kanser, sagkiran, tiiberkiiloz, sifilis ve bel
soguklugu gibi cinsel yolla bulasan hastaliklar dahil olmak {izere
mikrobiyal enfeksiyonlarin tedavisi i¢in Euphorbia tiirlerinin
kullanimini tanimlamistir (Ernst vd. 2015, Lai vd. 2004, de Montellano,
1975). Ek olarak, Euphorbia'nin lateksi bit istilalarinin, evcil hayvanlari
etkileyen bir deri hastalifi olan uyuzun tedavisi icin kullanilmistir.
Ayrica, kizamik gibi parazit enfeksiyonlarin tedavisinde kullanildigi

bildirilmistir. Diger literatiir kayitlari, astim, Oksiiriik, bronsiyal
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sikayetler ve pnomoni gibi solunum yolu hastaliklarinin tedavisinde
Euphorbia tiirlerinin kullanimini1 tanimlamistir (Ernst vd. 2015, de
Montellano., 1975, Kumar vd. 2010). Kirbag vd. Euphorbia
macroclada, Euphorbia aleppica, Euphorbia szovitsii var.'in potansiyel
antimikrobiyal aktivitelerini degerlendirmislerdir. Sonuglar, Euphorbia
tiirlerinin, yeni ilaglar gelistirmek i¢in kullanilabilecek antimikrobiyal
ozelliklere sahip bilesiklere sahip oldugunu gdstermektedir. Euphorbia
macroclada Oziitlerinin, test edilen mikroorganizmalara kars1 8-23
mm'lik inhibisyon bolgesi olarak antibakteriyel ve antifungal aktiviteye
sahip olduklarmi tespit etmislerdir. Euphorbia macroclada'nin MIC
degeri 31,2-1000ug'de belirlenmistir. En diisiik MIC degeri mayada
belirlenmistir (Kirbag vd. 2013).

4. SONUC

Euphorbia cinsi, dagilim ve morfoloji ¢esitliligi ile siitlegen ailesindeki
en biiyiik cinslerden biridir. Bu cinsteki bitki tiirleri geleneksel tipta
yaygin olarak kullanilmaktadir. Bu bitkilerden elde edilen basarilar,
cesitli farmakolojik oOzelliklere sahip polisiklik ve makrosiklik
diterpenler gibi cesitli fitokimyasallarin varligina atfedilmistir. Sonug
olarak, Euphorbia diterpenler, cesitli terapotik uygulamalar: ve aym
zamanda biiylik yapisal cesitlilikleri nedeniyle dogal iiriinlerden ilag
kesfi a¢isindan kimyagerlerin ve biyokimyacilarin ilgisini gekmektedir.
Triterpenoidler gibi diger kimyasal bilesenlerin de ¢esitli farmakolojik
ozelliklere sahip oldugu ve boylece Euphorbia tiirlerinin geleneksel

kullanimlarini destekledigi bildirilmistir.
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INTRODUCTION

Achillea L. (Asteraceae) shows a wide spread in North America,
Europe, Australia, New Zealand, Eastern, and Western Asia. The main
habitats of Achillea has intensified in regions such as Serbia, Iran, and
Turkey. There are fourty-seven species, including twenty-four endemic
in Turkey (Mohammadhosseini et al., 2017; Turkmenoglu et al., 2015).
It is also known as Yarrow in English, and takes its name from Achilles
in Greek mythology. Achillea species have variety compounds such as
essential oil, sesquiterpenes, terpenoids, phenolic compounds, and
flavonoids, therefore have different biological activities for human
health. Additionally, its essential oil is used in both food and drug
industries. Therefore, the genus is highly investigated by scientists.
Although there are various studies on antimicrobial, antioxidant,
antitumor activities, the findings on wound healing, antidiabetic,
hepatoprotective, antiulcer, and antispasmodic effects of Achillea
species and the results were evaluated as the most promising (Ali et al.,
2017; Leroi Gourhan, 1975; Nemeth & Bernath, 2008; Saeidnia et al.,
2011; Zhang et al., 2006). Among the genus, A. millefolium is also one
of the oldest known medicinal plants used by humans. It is the most
popular medicinal plant among the six medicinal plants whose pollens
were found in a Homo neanderthalensis grave at Shanidar, dated to
65,000 B.P. A. millefolium is also contained in the national
Pharmacopoeias of Germany, Czech Republic, France, and Switzerland

(Ali et al., 2017; Leroi Gourhan, 1975; Saeidnia et al., 2011).
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Wound is a major problem that negatively affects on people's quality of
life in terms of social and economic perspectives in many countries.
Approximately 1.5-2 million people in Europe suffer from acute, and
chronic wounds, and make up the big part of healthcare budget
(Lindholm & Searle, 2016). The incidence of patient with chronic
wounds is considered at 5-7 million in the United States, and annual
wound care costs are more than $25 billion (Gould & Fulton, 2016).
Wound is a disorder that causes breakage or opening of the skin by
causing disruption of skin integrity for various reasons. Among this
reasons, there are trauma, burn, electricity, acids, alkali, and
microorganisms associated with mechanical, physical, chemical, and
biological factors (Kumar et al., 2007). Wound healing process includes
quite complex biological processes. Wound repair basically takes place
in 4 different stages, hemostasis, inflammation, cellular proliferation,
and remodeling (Sharon Baranoski & Ayello, 2008). Briefly, first
phase, collagen, and tissue factor activate platelet aggregation during
wound healing, as well as cytokines such as PDFG, TGF-a, EGF are
released. Hemostasis results from platelet activation. In the following
inflammation phase neutrophils remove debris and bacteria in injured
tissue. Then accumulation of macrophages, phagocytosis, and tissue
damage will occur. These two processes last approximately 72 days.
During the proliferation phase, fibroblasts, and extracellular matrix
elements such as fibrin, fibronectin, collagens, proteoglycans, and
glycosaminoglycans play a key role in forming the granulation tissue.
In the final stage, the production of new cells involves remodeling

(Sharon Baranoski & Ayello, 2008; Wang et al., 2018).
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While the wound repair process occurs naturally in a healthy person,
the healing time can be affected by various factors, such as chronic
disease (diabet, peripheral vascular disease etc.), age of person,
malnutrition, obesity, and skin quality. Therefore, there are several
treatment methods to accelarete the wound healing process (Brem &
Tomic-canic, 2007; Gould & Fulton, 2016). Among them, the most
attractive medicine are known as topical, and systemic natural products.
Medicinal plants are frequently used in wound healing, including Aloe
vera L., Centella aciatica L. Urban, Hamamelis virgiana L.
(Hamamelidaceae), Mimosa tenuiflora Willd. Poir (Fabaceae),
Matricaria recutita L. (Asteraceae), Calendula officinalis L.
(Asteraceae), Hypericum perforatum L. (Hypericaceae), some fixed

oils (Olive oil), and essential oils (Tea tree oil). (Pazyar et al., 2014).

In this review, Achillea genus widely growing in Turkey, and with high
endemism rate, was investigated on wound healing effect in terms of

ethnobotanical, preclinical, and clinical studies.

1. TRADITIONAL, AND ETHNOMEDICINAL USES OF THE
ACHILLEA SPECIES

Herbal medicines for skin diseases especially wounds have been the
most commonly used as traditional remedies for thousands of years.
Yarrow is one of the oldest plants, and known to have been used by
humans (sensu lato): pollens were found in a Homo neanderthalensis
grave dating back to 65,000 B.C. in Shanidar (Leroi-Gourhan 1975,
1998; Solecki 1975). One of the most widely traditionally used of these

herbal medicines is Achillea, which has been using as a wound healing
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in many countries since ancient ages. In Greek mythology, Achillea was
used for curing wounds on mighty hero “Achilles”, and his soldiers
during the Trojan wars (Konemann, 1999). Yarrow has definitely
became permanent as it is considered a medicine against wide range of

disease by many cultures (Applequist & Moerman, 2011).

Achillea genus is widely distributed in the world. The some of Achillea
species are endemic to North America, various parts of Europe, Eastern
and Western Asia, Australia, New Zealand, and Middle East regions.
Achillea genus is mainly growing in the regions of Iran, Turkey, and
Serbia, especially in diverse areas of Europe. (Mozaffarian, 1996;
Baser, 2016). Turkey is one of the main centers of diversity for this
genus. A total of 54 Achillea taxa are indigenous to Turkey, 31 of which

are endemic, with endemism ratio 57% (Turkmenoglu et al., 2015).

One of the most frequently aim of aforementioned traditional usage of
yarrow species is the wound repearing influence. It is assumed that the
wound repearing effects of yarrow drugs is based on their hemostatic
activities, anti-inflammatory, and antibacterial properties. (Nemeth &

Bernath 2008).

One of the top of Achillea species traditionally used as wound healing
is Achillea millefolium. It has been extensively screening in the
literature. The uses of Achillea species for wound healing and other
therapeutic effects by different countries are presented in Table 1.
Additionally, Achillea millefolium has also been listed in the Indian
Ayurvedic Pharmacopeia against fevers, and for wound healing (Sayed

& Bano, 2018; Sharma et al., 2004).
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2. WOUND HEALING MODELS OF THE ACHILLEA SPECIES
ON THE LITERATURE

Various experimental models have been developed to research on

wound healing activity in humans which aims to reveal a better

understanding of the healing process, and identify important

fundamental mechanisms (Ud-Din & Bayat, 2017). These experimental

models are categorised as in vitro, in silico, in vivo, and ex vivo, based

on the various mechanisms (Figure 1).
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Figure 1: Wound Healing Assays

One of the most often traditional usage of Achillea genus is the wound-

healing effect (Nemeth et al, 2008). The present literature was reviewed
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in terms of wound healing effects of Achillea species on animal, and

non-animal models.

In earlier times, the wound healing activity of Achillea species has been
investigated on in vivo, in vitro and clinical experiments. It was revealed
that their extracts, and essential oils occured an increase in wound
repair, due to the well-known anti-microbial, anti-inflammatory, and
antioxidant effects. Several studies on the anti-microbial, anti-
inflammatory, and antioxidant activities of Achillea species have been
reported until now. (Mohammadhosseini et al., 2017; Pérez-Recalde et

al., 2017).

The in vivo wound healing activities of Achillea asiatica, A.
biebersteinii, A. kellalensis and A. millefolium have also evaluated in
rat and mice full-thickness incisional, and excisional wound models
(Hemmati et al., 2002; Jalali et al., 2007; Pirbalouti et al., 2010; Akkol
et al., 2011; Dorjsembe et al., 2017).

Recently, A. millefolium has tested in clinical trials. Hajhashemi and co-
workers reported aqueous extract of A. millefolium aerial parts was
studied on clinical test for 140 women, then healing process, on 7th,
10th, and 14th days, was assessed by five characterizations: discharge,
ecchymosis, wound dehiscence, redness, and oedema. The result
showed that yarrow extract ointment has reduced the ecchymosis,
oedema, redness, and pain level (Hajhashemi et al., 2018). Until now,
the studies performed on wound healing effects of Achillea species are

presented in the Table 2 below.
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3. RESULTS AND DISCUSSION

The Asteraceae family consists of 24.000 species, and about 1600 to
1700 genera. The plants are distributed around the world, excluding
Antarctica (Medeiros-Neves et al., 2018; Michel et al., 2020). The
wound healing activities of the species belonging to different genera of
the Asteraceae family have been demonstrated by preclinical, and
ethno-pharmacological studies. The wound healing effects of them,
such as Achillea L., Ageratina Spach, Arnica L., Chromolaena DC.,
Helichrysum Mill., Cichorium L., Inula L., Echinacea Moench.,
Scorzonera L., Sphaeranthus L., Stevia Cav., Senecio L., and Vernonia
Schreb., were evaluated (Suntar, 2017). In a clinical study, it was
observed that women with episiotomy wound who used the cream
containing hydroalcoholic extract of Hypericum perforatum, and A.
millefolium had less pain level, redness, edema, and ecchymosis
compared to the control group (Hajhashemi et al., 2018). In another
study, oil product of aerial parts of A. millefolium was prepared by
maceration using olive or sunflower oils, with or without prior
extraction with ethanol. In vivo experiments on artificially irritated skin,
the extracts prepared by maceration were found as more potent for skin
hydration, while the extracts prepared with ethanol were found as more
potent in terms of anti-inflammatory potentials (Tadi¢ et al., 2017).
According to the findings in the literature survey, it was revealed that
some Achillea species possessed high anti-inflammatory, and
antimicrobial effects (Chaudhari & Baviskar, 2020; I et al., 2007;
Konakchiev et al., 2011; Stojanovi¢ et al., 2005; Tadi¢ et al., 2017).
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These effects may indicate that the usage of the essential oils, and
different extracts of some Achillea species can have positive findings in
the wound healing process, evaluated in vitro, and in vivo experimental
models, as well as the clinical trials. As a result, it was reported that
some of the chemical compositions of Achillea species may accelerate
the proliferation, and collagenation phase of wound healing (Nemeth et
al, 2008). Among the phytochemicals, the major compounds were
detected as achilletin, and achillein etc. that showed their effects to stop

external and internal bleeding (Nemeth et al, 2008).
4. CONCLUSIONS

As a conclusion, it was known that Achillea the most popular plant,
have been traditionally preferred by patients suffering from injury in
various regions of the world. Especially, in vitro, and in vivo
experimental models revealed that supporting information to the ethno-
pharmacological studies. However, there has still been limited clinical
studies on the wound healing activity of Achillea species. It is suggested
that Achillea species also evaluated for the discovering their active
components which are responsible for the wound healing effects. In
addition, the clinical trials on the wound healing activity of Achillea
species need to conduct for the developement of natural products in

future.
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INTRODUCTION

The difficulties in living conditions, rapid transformation of urban
spaces, population growth are the leading factors that negatively affect
human life. This situation causes an increase in stress and anxiety levels
in people, and accordingly, some physical and mental illnesses occur.
The change in social and economic dynamics also causes different
seekings. In recent years, negative factors such as global climate change
and environmental pollution, which have emerged as a result of living
conditions, have made people who are detached from nature return to
nature. People started to look for the solution of their problems in nature

day by day.

In recent years, a lot of research has been done on the effect of nature
on human health. These studies reveal that natural areas, especially
landscapes designed for a purpose, have healing effects on people. In
modern times, people's use of nature and herbs as a means of healing in
order to get rid of their daily problems has increased (Yar, 2019). For
this purpose, the landscape architecture professional discipline aims to
create spaces that will provide people with physical and spiritual
comfort. The importance of plants in landscape architecture studies
cannot be denied. The plant types used by landscape architects are not
limited to their aesthetic features, but differ according to the purpose
and characteristics of the area / space. Among the selected species,
especially medicinal and aromatic plants are often preferred due to their

special structures.
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The use of medicinal and aromatic plants in various fields dates back to
ancient times. The closure of the gap between the city and the
countryside as a result of the growth of cities has increased the longing
for nature, and thus, the different functions of these plants in different
areas have come to the fore (Asimgil, 1993; Celik & Celik, 2007;
Bayram et al., 2010; Aslantiirk, 2010; Faydaoglu & Siirliciioglu, 2011;
Arslan, 2014; Pouya & Demir, 2017).

Medicinal and aromatic plants are used in many areas. Medicinal
aromatic plants are used as aroma raw materials in spices, soft drinks,
perfumes, soaps, medicines, cosmetics, toothpaste, medicinal and

relaxing teas (Donmez et al., 2016).

In landscape architecture studies, medicinal and aromatic plants are
selected according to the purpose of use, the place to be applied and

some other features.

1. SELECTION CRITERIA OF MEDICINAL AND AROMATIC
PLANTS IN LANDSCAPE ARCHITECTURE STUDIES

Selection and design of plant material is extremely important in
landscape architecture applications. If medicinal and aromatic plants
will be used in the area, the selection criteria for them can be collected

under the following headings:

- Adaptation to environmental conditions
- Visual features

- Phytochemical properties
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- Being calming and tempting

- Providing color psychology in landscape

Local medicinal and aromatic plants, especially ecologically
compatible, increase the durability of the planting design as they are
resistant to environmental stress. The growth, reproduction and
continuity of these plants, which have been used to the regional
conditions, are also ensured (Bayramoglu, 2016; Robinson, 2016;
Pouya & Demir, 2017). Flower, fruit and leaf structures are the features
that are considered when choosing a species in planting design projects.
The kind to be chosen should be compatible with the space (Pouya and
Taheri, 2017; Pouya and Demir, 2017). For this reason, the knowledge
of landscape architects is very important in the selection of medicinal
and aromatic plant species. Species that are improperly selected for
design purposes and climatic conditions lose their visual and functional

appeal.

Medicinal and aromatic plants are not preferred in all areas due to the
substances they excrete such as tannins and resins. In other words, there
is a potential for danger in areas where human use is intense (Uslu &
Shakouri, 2012; Pouya & Demir, 2017). Such plants can poison people,
especially children, when touched or eaten. Therefore, medicinal plants
should be selected according to the area they will be used and the age
groups of the users (Duman & Kocgak, 2013; Pouya & Demir, 2017). It
should be noted that some medicinal and aromatic plants can be

extremely toxic. For this reason, warning signs should be used,
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preferring these in places where circulation is less intense (Duman &

Kogak, 2013; Uslu & Shakouri, 2012; Pouya & Demir, 2017).

Medicinal and aromatic herbs have attractive scents, colors, fruits and
calming properties. Therefore, they can also be used for calming and

interesting purposes (Kafi et al., 2015; Pouya & Demir, 2017).

The first visual connection between human and matter is provided by
color and color has an effect on mental health (Turgut, 2011; Pouya &
Demir, 2017). For this reason, color is a very powerful and important
design element for designers (Aksu, 2012; Deniz, 2012; Altingekic,
2000; Pouya & Demir, 2017). Color compositions are striking. Designs
made with warm colors are more exciting. Designs made with cool
colors, on the other hand, have more calming and relaxing effects
(Altingekic, 2000; Yilmaz, 1991; Pouya & Demir, 2017). Color is an
important stimulant with its physical, mental and psychological
properties and strengthens human-object-environment harmony
(Yilmaz, 1991; Pouya & Demir, 2017). Color, which supports the
harmony between human, environment and object, also affects spatial
perception (Kader & Kupik, 2008; Pouya & Demir, 2017). When the
planting areas are designed by taking the color element into
consideration, their attractiveness increases (Eroglu et al., 2005; Kader
& Kupik, 2008; Pouya & Demir, 2017). In short, color is one of the
most important plant species selection criteria in planting design. Color
is also among the criteria taken into account in the selection of
medicinal and aromatic plant species to be used in landscape

architecture workings.
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2. USAGE AREAS OF MEDICINAL AND AROMATIC
PLANTS IN LANDSCAPE ARCHITECTURE

Medicinal and aromatic plants increase the landscape diversity. These
plants, which differ and vary in terms of climate, soil diversity, and flora
richness, have the opportunity to use in many areas (Karagoz et al.,
2010; Baydar & Telci, 2016). They provide species and ecotype
diversity (in terms of color, form, size and compatibility) in terms of
landscape design, planning and planting applications (Pouya & Demir,
2017). Medicinal and aromatic plants are used for different purposes in

landscape architecture works. These purposes are:

- Education

- Increasing public awareness

- Increasing public health

- Cleaning the air, reducing the temperature and absorbing the
dust

- Reducing implementation costs

- Increasing the diversity of plant species in the area / space

- Adding value to the area / space visually / aesthetically

In addition to all these purposes, medicinal aromatic plants are used by
landscape architects in area / space designs and planning as a supportive
of medical treatments. One of the areas used for therapeutic purposes

and created by landscape architects is sensory therapy gardens.
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3. SENSORY THERAPY GARDENS

It is a proven fact in many studies that living with nature positively
affects human psychology. People's interaction with nature is active
contact, while only watching nature is passive contact. Whether active
or passive, people's contact with nature brings along psychological

benefits (Ulrich & Parsons, 1992; Ozgﬁner, 2004; Pouya et al., 2015).

Sensory therapy gardens are specially designed spaces where the
individual is intertwined with nature (Uslu & Shakouri, 2012; Raifoglu
& Caglayan, 2019). In these gardens, people feel good both
psychologically and physically (Pouya et al., 2015; Raifoglu &
Caglayan, 2019). For this reason, sensory therapy gardens are also

called healing gardens, health gardens or therapy gardens.

Sensory therapy gardens have been used for therapeutic purposes since
the Middle Ages. In the modern sense, it was first used in the Medicine
and Clinical Practice Institute in the USA in 1789 for the treatment of
patients with mental disorders. Later developments on the subject
continued and a more professional structure was established in 1973
and AHTA (American Horticultural Therapy Association) was
established (Arslan & Katipoglu, 2011). Today, sensory therapy
gardens are an important part of hospitals, rehabilitation centers, rest

homes and nursing homes (Serez, 2011).

Thanks to the therapy gardens, children and adults with mental and
physical disabilities and elderly people can acquire skills, regain lost

skills, take responsibility and develop socially in order to regain their
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health or stabilize their conditions. In addition, these gardens are also

used for physical therapy (Arslan & Katipoglu, 2011).

There are universal rules that must be observed in the preparation of
sensory therapy gardens. In these gardens, attention should be paid to
light, color, texture and vegetative / structural forms. It should be aimed
to create a safe and comfortable space by creating an aesthetic
environment. The purposes such as attracting attention and reducing the
stress level should be prioritized in the use of water element, plant
design elements and reinforcement elements (Serez, 2011). In addition,
it is important that the design is absolutely plain, simple and readable.
Garden spaces should be separated from each other with soft transitions,
organic forms should be used instead of geometric. Circulation should
be clear and uninterrupted. In short, the space should be easily

perceptible (Sakic1 & Var, 2013).

A sensory therapy garden can be composed of color garden, fragrance
garden, sound garden, tissue garden, taste garden sections. In the color
and fragrance gardens, attractive colorful, flowery and fragrant species
can be used for fauna such as birds, butterflies. Due to the acoustic
effect of water, a sound garden can also be created for the sensory
garden. In the tissue garden, species that are interesting in terms of
texture, have leaf features and that will evoke a feeling of spaciousness
and freshness are preferred. Eatable plant species are preferred for the
taste garden (Raifoglu & Caglayan, 2019). Due to their structural
features, medicinal and aromatic plants are frequently preferred in the

taste and fragrance garden sections.
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4. MEDICINAL AND AROMATIC PLANTS THAT CAN BE
USED IN SENSORY THERAPY GARDENS

Medicinal and aromatic plants used in therapy gardens have very
important aesthetic and functional tasks in these gardens (Arslan &
Peng, 2013). Medicinal and aromatic plants used within the therapy
gardens stimulate the senses such as smell, touch and taste (Arslan &

Ekren, 2017).

Our country is home to many plant species in terms of its geography.
These species also include medicinal and aromatic plants. Some types
of medicinal and aromatic plants grows in Turkey which can be used in

sensory therapy gardens are given in Table 1.

Sensory therapy gardens differ in design according to the age groups
they address and the disease states of these people. For example,
exploring and playing is the primary goal in a children's therapy garden.

However, silence and calmness are more attractive for older people

(Predny, 1999).

Table 1: Some Types of Medicinal and Aromatic Plants Grows in Turkey Which Can
Be Used in Sensory Therapy Gardens (Kirici, 2015; Bayramoglu et al., 2009, Atilabey
et al., 2015; Aslantiirk, 2010; Asimgil, 1993; Yiicer & Altintas 2012; Sener, 2010;
Erbas, 2013; Arslan et al., 2000; Pouya & Demir, 2017)

4.  Glycyrrhiza

1. Salvia officinalis 2. Solanum nigrum 3. Capparis spinosa glabra
> Rhamnu.s 6. Arum italicum 7. Echinacea purpurea 8. Rhododenon sp.
cathartica
9. Orchis maculata 10.Anemone blanda 11. Nigella sp. 12, Ruscus
aculeatus
13, Thymus vulgaris 14. Sinapis arvensis 15. Fagopyrum 16. Gummi
L. esculentum tragacanth

" ) - 19. Stacia stchys 20. R.Saponarie

17.  Goji berry 18.Semen Colchici Pholomis alba
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21 M'enth'a x 22.Rusci aculeati 23. Saponaria officinalis. | 24. Herba origani
piperita L -
2. Carthqmus 26. Rad.zx . . 27. Achillea millefolium 28. F. capsici
inctorius cichoruintybi
. . L 32. Sorbus
29.  Cucurbita pepo 30. Lat. alchemilla 31. Digitalis purpurea umbellata
33. Tulipa sp. 34. Ferula communis 35. Viscum album 36. qu‘mdarrfbur
orientalis
37. Lavand‘u la' 38.  Asteraceae sp. 39. Laurus nobilis 40. Vites agnus-
angustifolia castus L.
. 42.  Scolymus 43. Vaccinium myrtillus 44. Pistacia
41. Avena sativa ; . .
hispanicus L. terebinthus
45.  Allium cepa 46. Car.lma 47. Ceratonia siliqua 48. Vites agrnus-
marianum castus L.
49. Crocus sativus 50.  Malva sylvestris 51. Rosa sp. 52. Salvia sclarea L.
53. Allium sativum 4. Ep urpured, E 55. Pimpinella anisum 36. Lavandula
Pallida stoechas
57. Radix 58.  Leucojum 59. Cuminum cyminum 60. Origanum
Saponariae aestivum L. sipyleum
61. Rhus coriaria L | 62. Curcuma longa 63. Foeniculum vulgare 64. grtganum onttes
65. Erica 68, H ric
manipuliflora 66. Peganum harmala |67. Rosa canina - typenicum
. perforatum L.
Salisb
. 70. Chamomilla 72. Digitalis
69. Ocimum . . .
basilic recutita 71. Equisetum sp. ferruginea L.
aswcum (L.) Rauschert Subsp.
73. Melissa . . . . 76. Rosa damascena
officinalis L. 74.  Angelica sylvestris |75. Coriandrum sativum Mill
77. Artemisia L .- . .
absinthivm 78.  Zingiber officinale |79. Anethum graveolens |80. Lycium chinese
81. Glycyrrhiza . e . o - ..
glabra L. 82.  Anthemis nobilis 83.  Cuminum cyminum 84. Ziziphus jujuba
85.  Summer lilac 86. Hypericum 87.  Humulus lupulus 88. Tanacen.tm
perforatum parthenium
89. Rosm.aru?us 90. Melissa officinalis | 91. Portulaca oleracea 92.  Anthemis nobilis
officinalis
93. Pe){roselmum 94. Cratageus 95, Lepidium sativum 96. Sc.olymtlts
crispum monogyna hispanicus
97.  Eruca vesicaria 98. Cete;jach 99.  Urtica sp. 100. Ecball{um
officinarum elaterium
101. Papav.er 102. Tar@acu;n 103. Tilia sp. 104. Nepeta cataria
somniferum officinale
105. Ll,p pid 106. Tamus comminus | 107. Cistus laurifolius 108. Teucrium
citriodora chamaedrys
109. Styrax liquidus 110. Rumex acetocela 111. Vatonea sp. 112. Cycleman coum
113. Artemisia 114. Lycium chinese 115. Cyclamen cilicium, 116. Capsizl{a bursa
dracunculus pastoris
117. Ballota cristata, .. .. 120. Althaea
B 118. Ziziphus jujuba 119. Humulus lupulus officinalis
121. Trigonella 122. Tanacetum . 124. Alkanna
foenum . 123. Monstera deliciosa . .
parthenium tinctoria
graecum L
125. Prunus mahaleb 126. Viburnum opulus 127. G. elwasuLG.
L. WOoronowii
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For this reason, plant selection should be made taking into account user
preferences (Arslan & Ekren, 2017). In addition, plant selections should
be made according to the characteristics of the sections created in such
gardens. In other words, the kinds that stand out more with their
fragrance in the fragrance part of the sensory therapy garden, and the
kinds that have a good taste and are more preferred in meals should be

used in the taste part.
5. CONCLUSION

The rapid increase in population and urbanization has caused people to
move away from nature. However, factors such as the day-to-day
concreting of cities and the increase in people's stress levels have also
revealed the importance of the idea of turning to nature. Green areas
both meet the recreational needs of people and have positive effects on
health. Green areas are of great importance in reducing the stress of
daily life, enhancing the environment, developing and socializing
individuals, and reducing the negative effects of the city. While urban
open areas create common living spaces of the society, they create a
safe, comfortable and aesthetic environment (Kegecioglu, 2014). Open
and green areas are areas where rest, entertainment, socialization and
recreation activities are carried out (Gilingér & Benliay, 2018). These
areas can also be used as open area therapy units (Benliay & Ozdede,
2017). For these reasons, sensory therapy gardens are considered as one

of the urban open spaces. The therapy gardens, which have become
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more popular in recent years, although they have a long history, reveal

more clearly the positive effect of human-nature interaction on people.

Image, sound, taste, smell, pressure, pain, temperature, motion are some
of the perceived stimuli. The organization of these sensory stimuli that
make the world a more meaningful place is called sensory integration.
The sensory information that people receive from their body and the
environment pass through the processes of understanding, interpreting
and integrating the information in the brain. Thus, an organized
response emerges using sensory information (Anonymous 2016;
Benliay & Soydan, 2016). Sensory therapy gardens are gardens where
many different stimuli come together in order to process and reveal this
information. For this reason, medicinal and aromatic plants are
frequently used in sensory therapy gardens by assuming a stimulating
role in individuals thanks to their fragrance, taste, texture, etc.

Since ancient times, medicinal and aromatic plants, especially used in
medicine production, have a very rich variety of species in our country.
These plants, which have proven their importance in many areas, have
found use in landscape architecture as well (Pouya & Demir, 2017).
However, sensory therapy gardens have not developed enough in our
country, although they have reached advanced levels in many countries.
As a result, more applications and research are required on sensory
therapy gardens, which are one of the alternative methods for solving
people's mental problems and use of medicinal and aromatic plant

species in there.
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GIRiS

Giinlimiizde, tiim diinyada oldugu gibi, Tiirkiye’de de niifus artisiyla
beraber, yasam sartlarinin da giderek farklilasmasi halkin beslenme
aligkanliklarin1 da degistirmektedir. Kisith imkanlarla yapilan bitkisel
ve hayvansal {retim sonucunda, artan niifusun ihtiyaglarini
karsilayacak miktarda gida arzinin olmadigi aciktir. Tiirkiye gibi
gelismekte olan iilkelerde de halkin alim giiclinliin kendini yeterli
oranda besleyemedigi de bilinmektedir. Tiim beslenme aliskanliklari
gibi, halkin beslenirken kullanmis oldugu birgok bitki tiirii veya bitkisel
kokenli {iriinlerin de kullaniminda farkliliklar bulunmaktadir. Ozellikle
hane igerisinde yemek yaparken veya sonrasinda kullanilan birgok
bilinen baharatin, sadece yemege tat, koku veya renk vermek amaclh
kullanildig1, bunlarin insan viicudunda metabolizmay1 nasil etkiledigi
bilinci ¢ok yeterli bulunmamaktadir. Bir cok yemekte kullanilan sogan,
kirmiz1 biber, kara biber, kekik veya nane gibi baharat bitkilerinin,
ihtiya¢ durumunda sadece sifasindan yararlanmak i¢in kullanildigi halk
tarafindan bilinmesine ragmen, halkin tibbi-aromatik bitkilerin
kullanimu ile ilgili sorulan sorulara, sayilan bu tiirleri kullanmadigi veya

en azindan bu tanima yonelik olarak bilmedigi sonucu ortaya ¢ikmustir.

Tiirkiye iklim ve ekolojik oOzelliklerden dolayr zengin bir bitki
cesitliligine sahiptir. Tibbi bitkiler denildiginde genellikle insan saglig1
acisindan tedavi edici 6zellige sahip bitkiler akla gelir. Besin degerleri
dikkate alinmaz. Genelde insanlarda istah acici; hos kokulu ve
ekstreleri tip alaninda kullanilan bitkiler akla gelir. Tibbi bitkilerin

kullanilmasina ait bilgiler insanlik tarihi kadar eskidir. Hastalik
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etmenlerine karsit korunma bitkilerin kullanilmasiyla tedavi edilmeye
calistimistir. Son yillarda gelismis iilkelerde degisen saglik anlayisi,
yemeklerde tuz ve yagin azaltilmasi sonucunda yemeklere tat katmasi
acisindan bu grup bitkilerin kullanimin1 da artirmistir (Faydaoglu ve
Stirtictioglu, 2011). Bir yorede yasayan halkin yakin cevresinde
bulunan bitkilerden ¢esitli gereksinimleri karsilamak tizere yararlanma
bilgisi ve o bitkiler iizerine etkisi olarak ifade edilen etnobotanik ile
ylizyillarin siizgecinden gecen bir kiiltlir olusmustur. Toplumlar faydali
gordiikleri bitkileri tanimis, tanitmig ve hastaliklarin tedavisinde
kullanmiglardir (Altay ve Celik, 2011). Zengin bir kiiltiirel mirasa sahip
olan iilkemizin de etnobotanik ac¢idan oldukca kapsamli bir bilgi
hazinesi mevcuttur. Bitkilerin tibbi amagclar i¢in kullanilmasi, bitkilerin
yayildigi bolgeye, bolgenin sosyal yapisina ve geleneksel yapisi ile
dogrudan ilgilidir. (Kizil ve Tonger, 2014).

Giiniimiizde bazi {ilkelerde doktorlar sentetik ilaglar yerine bitkisel
ilaclar1 regete edebilmektedir (Mindell, 2003). Insanoglu XIX. asrin
baslarina kadar 13 bin kadar bitki tiirlinii tibbi amagclarla kullanmustir.
Bu say1 giiniimiizde 20 bin civarindadir ve sayilari antik ¢agdan
giintimiize kadar artarak devam ettigi gibi gelisen teknolojinin etkisiyle
daha da artacak gibi goriinmektedir (Baytop, 1984). Ulkemiz iran-
Turan, Akdeniz ve Avrupa-Sibirya floristik bdlgeleri icerisinde yer
almaktadir ve matematiksel konumu, tarimsal potansiyeli ve genis
ylizol¢iimii nedeniyle olduk¢a zengin bir floraya sahiptir. Ayrica
iilkemiz 4000 civarinda endemik tiire ev sahipligi yapmaktadir (Bayram

vd. 2010; Metin vd. 2012). Halk hekimligi uygulamalarina yaygin
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olarak rastlanan Anadolu’da halk ilaglari, uzun tecriibeler sonunda
giinlimiize kadar uzanmis uygulamalardir. Dolayisiyla bunlarin nesiller
boyu aktarilmast ve gelecek kusaklarinda faydalanabilmesi igin
yapilacak c¢alismalarin 6nemli oldugu diisiincesindeyiz (Sicak vd.

2013).

Genel anlamda tibbi-aromatik bitkiler denilince, herhangi bir organinda
sifali olmasini saglayan bir fitokimyasal madde bulunduran, bu madde
sayesinde de bazi ilaglarin bilesimine girebilen, insanlarin bazi
rahatsizliklar i¢in direkt veya isleyerek kullandiklari baz1 bitki tiirleri
gelir. Aromatik olanlar ise genelde kokulu olan ve kokusunun kaynagi
ucucu yaglar olan bitkilere denilmektedir. Bunlar arasinda Tiirkiye’de
hemen akla ilk 6nce evde kullanimi yaygin olan baharatlarin ¢ogu
gelmekte, daha sonra da parfiimeri ve kozmetik sanayiinde kullanilan
bitkiler gelmektedir. Ayrica taze olarak tiiketilebilen, yemeklere veya
bazi egyalara renk vermekte kullanilan bitkiler de etnobotanik
calismalarda sikc¢a yer almaktadir ve bunlar da tibbi-aromatik bitkiler

catis1 altina dahil edilebilmektedir.

Baharatlar, yemeklere lezzet katmanin yani sira, antimikrobiyal
(sarimsak, hardal, kekik, kirmizibiber, tar¢in, karanfil, yenibahar),
antioksidant (biberiye, adacayi, kekik, sumak, karanfil), tansiyon
diisiiriicli (sarimsak), gaz soktiiriicli (anason), kuvvet verici (¢emen),
afrodizyak (vanilya), agr1 kesici (karanfil) ve yatistirict (adagay1) olarak
da kullanilmaktadir (Akgiil, 1997). Dogrudan kullanimlarinin yaninda
gida, parfiimeri, kozmetik, eczacilik ve diger sanayi kollarinda baharat

ve Uriinleri kullanilmaktadir. Ayrica baharatlar oldukea diisiik kalorili
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olmasi nedeniyle de diyet programlarinda kullanilmaktadir (Yaldiz ve

Kiling, 2010).

Cumra ilgesi, Konya sehir merkezine yaklasik 45 km uzaklikta ve
giineydogu yéniinde bulunmaktadir. Tlgenin denizden yiiksekligi 1013
m olup, 2320 km? yiizélgiime sahiptir. Konya ilinin sulu tarim yapilan
onemli ilgeleri arasinda yer almakta ve seker pancari, misir, fasulye,
cerezlik kabak agirlikli olarak iiretilen iiriinler arasinda ilk siralardadir.
Ayrica bugday, arpa, patates gibi Tlriinler de yogun olarak
iretilmektedir. Merkez ilge niifusu 43.000 kisi kadar olup, kdy ve
kasabalartyla beraber 65.000 kisi son kayitlarda yer almistir (Anonim
2016a).

Cumra halki igerisinde farkli meslek gruplart igerisinde tamamen
tesadiifi bir sekilde secilmis kisilerle yliz ylize anket calismasi
yapilarak, halkin bu bitki gruplarina olan ilgisi, hangilerini nasil
kullandiklari, ne kadar bilgiye sahip olduklar1 gibi bilgiler elde

edilmeye ¢alisiimistir.

Bu ¢alismanin amaci, Tiirk halkinin tibbi-aromatik bitkilerle olan ilgi
ve bilgisini daha net tespit etmek amaciyla, kiiciik capli olarak Konya
ili Cumra ilgesi merkezde yer alan her kesimden yliz yiize anket

yapilarak, onlarin bilgi ve biling durumunun arastirilmasidir.
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2. MATERYAL ve YONTEM

Bu ¢alisma, yazarlardan {igiiniin birebir, Cumra ilgesi icerisinde halk ile
anket calismasi yiirlitmesiyle yapilmistir. Anket amaciyla hazirlanan
toplam 18 adet soru, memurlardan 60 kisi, 6grencilerden 40 kisi, ev
hanimlarindan 130 kisi, esnaf, ¢iftci, esnaf, sofor ve emekli grubunu
olusturan diger meslek gruplarindan da 100 kisiye yoneltilerek
cevaplar1 kaydedilmistir. Cumra ilgesinin merkez ilge niifusu olan
43.000 kisi gdz Oniine aliarak yaklasik % 95 giiven seviyesinde ve
yaklasik % 5 hata payma gore toplam 330 kisi secilmistir (Anonim
2016; Cinar 2009). Tiim bu gruplarda yas aralig1 18 ile 68 arasinda
degismistir.

Ankete katilan kisilerle ilgili, cinsiyetlerine gore yas araliklari, say1 ve
oranlariyla beraber kiyaslanmasi, mezuniyet durumlarinin da say1 ve

oran olarak kiyaslanmasi agsagida gosterilmistir (Tablo 1).

Ankete katilan kisilerin mezuniyetleri genel olarak degerlendiril-
diginde; en yiiksek iiniversite mezunu oram1 % 80 ile memurlar
grubunda, daha sonra ise O0grenci grubunda % 75 olmustur. Diger
calisanlar grubunda % 59 ile ilk6gretim mezunlar ilk sirada yer alirken,
ev hanimlar1 grubunda % 89 orami ile lise mezunlar1 6n planda yer

almstir.
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Tablo 1: Ankete Katilan Kisilerin Demografik Yapilari

Katihmer grup ar\;fl Sgl Cinsiyet ~ Say1 %Zl ;1 Mezuniyet ~ Say1 0((12 ;1
Ogrenci 1829  Erkek 7 17.5  Universite 6 85.7
Lise 1 14.3

18-22 Kadin 33 82.5  Universite 24 72.7

Lise 8 24.2

[Ikogretim 1 3.1

Memur 30-67 Erkek 35 58.3  Universite 28 80.0
Lise 5 14.3

[Ikogretim 2 5.7
22-57  Kadin 25 41.7  Universite 21 84.0

Lise 3 12.0
[lkogretim 1 4.0
Diger 21-74 Erkek 69 69.0  Universite 7 10.1
caliganlar Lise 20 29.0

[1kogretim 42 609
18-53 Kadin 31 31.0 Universite 2 6.5

Lise 12 38.7
[kogretim 17 548
Ev hanimi 18-71 Kadin 130 100  Universite 8 5.5
Lise 114 89.0

ilkogretim 8 5.5

Elde edilen veriler, oncelikle ayr1 gruplar icerisinde ayr1 ayri
degerlendirilerek hesaplamalar yapilmis, daha sonra toplam say1
lizerinden degerlendirmeler yapilmistir. Tim bu degerlendirmeler
sonucu elde edilen sonuglar da cizelgeler halinde ve grafikler halinde

ayr1 ayr1 gosterilmistir.
3. BULGULAR

Bu ¢alisma sonucunda, Cumra ilgesi halki ile ¢alisanlar1 arasinda genel
anlamda tibbi-aromatik bitkilerin veya halk agzi ile “sifali otlarin”
bilinirliginin ¢ok diisiik seviyede oldugu anlasilmistir. Giinliik olarak

evlerinde bulunmasina ve bazi rahatsizliklarini gidermek icin
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kullanmalarina ragmen, bu grup bitkilerden nane, kekik, limon, ¢ay,
adacay1, karabiber, sogan gibi bitkilerin halk tarafindan “sifali otlar”
grubunda sayilmadig1 sonucu ortaya ¢ikmustir. Bilgi seviyesinde genel
olarak bu tiir bitkileri hemen hemen tiim yas gruplar1 veya meslek
gruplart tanimasina ve bilmesine ragmen, soru yoneltildiginde

bilmediklerini dile getirmektedirler.

Halk arasinda “kocakar1 ilaglar1” tabiri ile bilinen birgok bitki, bitkisel
irlin veya karisim, daha onceleri ¢ok iizerinde durulmazken, son
yillarda sosyal ve gorsel medyanin da etkisiyle tekrar ragbet gérmeye
baglamistir. Anket caligsmast sirasinda, halka sorulan sorularin
bazilarimin kapsaminda, kullandiklar1 veya hazirladiklar1 karisim veya
recetelerin de var oldugu, etraflarina tavsiyelerde bulunduklari sonucu

da ortaya ¢ikmustir.

Halka oncelikli olarak yoneltilen sorulardan birisi evde hangi tibbi-
aromatik bitkileri kullandiklaridir. Alinan cevaplara bakildiginda ¢ok
sayida farkli bitki tlirtinii kullandiklarini ifade etmislerdir. Ancak en ¢ok
kullanilan tiirlere bakildiginda, en ¢ok kullanilan nane % 75 oraninda,
bunu sirasiyla % 69.5 oraninda karabiber, % 69.2 oraninda ¢orekotu, %
67.4 oraninda kekik, % 59.5 oraninda kimyon ve % 47.9 oraninda da
thlamur takip etmektedir (Grafik 1). Bu soruya yakin olarak sorulan
tibbi-aromatik bitkilerden bildikleri konusunda ayn1 oranda ve ayni
tirlerde cevap alimmustir. Yine en c¢ok bilinen tiirler nane, karabiber,
corekotu, kekik, kimyon ve thlamur olmustur. Yaldiz ve Kiling (2010),
Rize ilinde 164 kisi ile yaptiklar1 bir anket caligmasinda, ailelerin

baharat tikketim aligskanliklarini aragtirmiglardir. Sonug olarak da en ¢cok
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kirmizi pul biber (% 41), nane (% 30) ve karabiber (% 19)
kullandiklarim1  belirlemislerdir. Coémert ve Ding (2014), Gazi
Universitesi, Turizm Fakiiltesi grencileri arasinda sifali bitkilerin
bilinirligi ile ilgili yaptiklar1 ¢alismada, 6grencilerin en ¢ok % 98.2
orantyla bogiirtleni bildikleri, bunu sirayla % 97.9 oraniyla kekik ve %
96.8 oraniyla bademin takip ettigini kaydetmislerdir. Kiligchan ve
Calhan (2015), Kayseri ilinde 418 kisi ile yaptiklar1 bir anket
caligmasinda tiiketicilerin en ¢ok % 27.8 oraniyla pul biber, daha sonra
% 26.8 oraniyla karabiber, sonra da % 19.9 oraniyla nane kullandiklar
cevaplarini almislardir. Ayni zamanda tiliketicilerin baharatlar1 saglikli
yasam ve tedavi amacgli olarak % 4.8 oraninda kullandiklarini
kaydetmislerdir. Dikkat edilirse Cumra 6rneginde kirmizi pul biber ve

bogiirtlen hig gdze carpmamaktadir.
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Grafik 1. Halkin Evde En Cok Kullandiklar1 Tibbi-Aromatik Bitki Tiirleri

Bitkisel ila¢ kullanimi konusunda genel anlamda halkin % 54.3°1 evet
cevabi verirken, % 45.7’si hayir demistir. Ancak burada dikkat edilmesi

gereken nokta; hayir diyenlerin hemen hemen hepsinin, 6zellikle
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hastalik durumunda sik¢a basvurulan limon, nane, kekik, karabiber,
papatya gibi iirlinleri tibbi bitki olarak gérmemesidir. Bunlari her
zaman kullandiklar1 bilinmekte ancak, siradan baharat veya aroma
verici gibi degerlendirmektedirler. Yaldiz ve Kiling (2010) yaptiklari
calismalarinda, farkli gruplarin baharatlari saglikli yagam i¢in ancak %
4.5- % 9.7 oranlarinda kullandiklarini belirlemislerdir. Bu durum genel
olarak baharatlarin sadece yemeklere lezzet katmak i¢in kullanildig:

sonucunu ortaya ¢ikarmaktadir.

Halkin hastalanmasi durumunda sentetik ila¢ veya bitkisel kokenli ilag
arasinda tercih konusunda, % 52.7 oraninda sentetik ilag, % 47.3
oraninda bitkisel ilac1 tercih etmislerdir. Ancak, asil dikkat edilecek
nokta, hastalanmadan kastin nezle, grip gibi basit iist solunum yolu
hastaliklar1 ile karin agrisi, mide bulantis1 gibi hastaliklar oldugudur.
Aksi halde kalp, akciger hastaliklar1 ile kanser gibi ciddi rahatsizliklar
kastedilmemistir. Halka sorular bu yonde sorulmustur. Koctiirk vd.
(2009), Manisa ilinde 1053 kisi ile posta yoluyla yaptiklar1 bir anket
calismasinda, katilimcilarin % 10.73’iiniin bitkisel ilag, % 41.12’sinin
sentetik ila¢ ve % 48.15’inin de her ikisini birlikte kullandiklarini
belirlemislerdir. Egitim durumlarina goére de en yiliksek % 54.29
oraninda yiliksekokul mezunlarinin kullandigi, kullanmayanlarin da en
yiiksek % 52.89 oraniyla ilkokul mezunu olduklarin1 kaydetmislerdir.
Cumra Orneginde bitkisel ila¢g kullanim orani biraz daha yiiksek
cikmistir. Bayramoglu (2007), Dogu Karadeniz Bolgesinde yaptigi
calismasinda miisterilerin hastalandiklarinda % 72.4’linlin Once

hastaneye, % 22.9’unun Once hastane sonra aktara, % 2.4’linlin 6nce
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aktara sonra hastaneye ve % 0.6’sinin sadece aktara gitmeyi tercih

ettiklerini belirlemistir.

Halkin dogadan bilingli bir sekilde tibbi-aromatik bitkilerin toplamasi
konusunda, % 25.6’sinin toplamadigi, %74.4’iinilin topladig1r sonucu
ortaya ¢cikmistir. Bilingli toplanan bitkiler arasinda en ¢ok % 27.7
orantyla kekik olmus, bunu sirastyla % 17.4 oraninda papatya, % 15.2
oraninda ithlamur, % 12.8 oraninda 1sirgan ve % 10.4 oraninda da dag
cay1 izlemistir (Grafik 2). Halk arasinda gruplar igerisinde toplanan
tiirlerde baz1 farkliliklar dikkati ¢ekmistir. Ozellikle ev hammlarindan
olusan grupta ac1 marul ve yemlik gibi diger gruplarin ¢ok fazla
toplamadiklar tiirler ilgingtir. Ev hanimlar1 arasinda aci marulun

toplanma orani1 % 28.2, yemlikin toplanma orani da % 24.3 olmustur.
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Grafik 2. Halkin Dogadan En Cok Topladigi Dogal Tibbi-Aromatik Bitkiler

Halka yasadig1 ¢evrede tibbi-aromatik bitkilerle ilgilenen birilerinin

sorulmasindan sonra, % 46’siin hayir, % 54’{inilin evet cevab1 verdigi
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belirlenmistir. Burada bitkilerin yetistiricili§i ve/veya teorik olarak

kitabi bilgiler lizerinde ilgilenme {izerinde durulmustur.

Herhangi bir aktara gittiklerinde en ¢ok tercih ettikleri triinler
soruldugunda, en ¢ok baharat olup, % 25.6 oraninda aldiklarini, % 18.3
oraninda da hi¢ aktara gitmediklerini bildirmislerdir. Burada kisilere
gore cok fazla farklilik olacagr zaten agiktir. Gruplar arasinda da ¢ok
onemli farklar bulunmakta; 6rnegin memurlar arasinda en ¢ok thlamur
% 41.7 oraninda ve adacay1 % 35 oraninda tercih etmislerdir. Halbuki
diger gruplardan ozellikle ev hanimlar1 ve diger meslek gruplarinda bu
oran sifir olmustur. Bu durum, ya kendileri tarafindan alinmadigi ya da
kendilerine ait bahge veya bildik yerlerden topladiklar1 seklinde
aciklanabilir. Bayramoglu (2007), Dogu Karadeniz Boélgesinde 170
adet tiiketici ile yaptig1 anket ¢alismasinda tiiketicilerin en ¢ok % 31.5
oraninda nane, % 22.89 oraninda ihlamur ve % 12.68 oraninda

kusburnu satin aldiklarim kaydetmistir.

Kendilerine, rahatsizlik durumlarinda, evde 6zel formiiller uygulayip
uygulamadiklari soruldugunda, % 72’sinin hazirladigi, % 28’inin ise
hazirlamadig1 anlasilmistir. Ozel formiil hazirlayanlara ne tip formiilleri
oldugu soruldugunda ise ¢ok farkli rahatsizliklar i¢in ¢ok farkh
formiiller hazirlayabildikleri goriilmiistiir. Hazirlanan formiillerin, daha
cok oksiiriik kesici, yara iyilestirici, yanik ve yara giderici, mide ve
bagirsak problemlerini giderici gibi Ozelliklere sahip oldugu
kaydedilmistir. Bircogundan da uyguladiklar1 formiiliin igerigi ve
yontemi alinarak kaydedilmistir. Deniz vd. (2010), Usak ilinde

yiiriittiikleri bir ¢calismada halkin gida olarak ¢ig veya pisirerek tiikettigi
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51 adet bitkiden 25’ini hastalik tedavisinde kullandiklarin
belirlemislerdir. Bayramoglu (2007), Dogu Karadeniz Bolgesinde
yaptig1 ¢aligmasinda tiiketicilerin % 94.7’sinin kendilerine ait sifali

bitki karisimi olmadigini belirtmislerdir.

Benzer sekilde, su anda kullandiklar1 formiillerden atalarindan
ogrendikleri ve giliniimiize kadar kullandiklart olup olmadigi
soruldugunda, % 59’unun Ogrenip uyguladiklari, % 41’inin ise
o0grenmedigi veya sonradan kendisinin 6grendigi sonucuna varilmistir.
Atalarindan 6grenen insanlarin da agirlikli olarak, giinliik hayatta en
cok karsilagilan rahatsizliklar i¢in mevcut olan formiilleri devam
ettirdikleri veya gelistirdikleri goriilmiistiir. Korkmaz ve Fakir (2009),
Isparta’da yaptiklar1 bir calismada, kent merkezindeki tiiketicilerin
biiyiik bir boliimiiniin tiiketim aligkanligi olusumunda en ¢ok yakin
cevre tavsiyesi ve gegmis aile biiyiiklerinden elde edilen deneyimlerin

geldigini ifade etmislerdir.

Hastalandiklarinda, tibbi-aromatik bitkiler ile iyilestikleri zaman,
cevresindekilerinin tepkileri soruldugunda, % 71 inin olumlu tepkilerle
karsilastigin1 ve tavsiye talepleri ile karsilastiklarini ifade etmislerdir.
% 12.8’1nin ise olumsuz tepkilerle karsilastiklart; memurlar hari¢ diger
calisanlarla ev hanimlari gruplarinda da % 5 kadarinda kararsizlik
durumunun var oldugu anlagilmistir. Diger ¢alisan grupta yer almak
kaydiyla ankete katilanlarin % 1.8’inin ise bitkilerle iyilesmeye
inanmadiklar gorilmiistiir. Korkmaz ve Fakir (2009), Isparta ilinde

yuriittiikleri ¢alismalarinda odun dis1 orman iiriinlerini tiikketen kisilerin
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% 89.55’1nin, tibbi olarak kullanip faydasimi gordiigi iiriinleri yakin

cevresine tavsiye ettigini belirtmiglerdir.

Ankete katilan kisilerin tibbi-aromatik bitkileri yetistiricilik konusunda
sorulan soruya % 66.5’inin yetistiricilik yaptigl, % 33.5’inin ise
yapmadigr kaydedilmistir. Yetistiricilik yapanlara, hangi tiirlerin
yetistiriciligini tercih ettikleri soruldugunda ise, % 67.9 ile en ¢ok nane,
bunu sirastyla % 65.1 ile sogan, % 62.4 ile sarimsak, % 62 ile

maydanoz, % 60.6 ile tere ve % 58.7 ile roka cevabi alinmistir (Grafik

3).
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Grafik 3. Ankete Katilanlarin En Cok Yetistirdikleri Tiirler

Herhangi bir bitkisel iirlinii satin aldiklarinda kalitesini hangi kritere
bakarak anladiklar1 soruldugunda, % 64.9’unun iiretim ve son kullanma
tarihine baktig1, bunu sirasiyla % 54 oraninda kokusundan, % 35.4
oraninda renginden, % 32.6 oraninda goriiniisiinden ve % 16.8 oraninda

da fiyatindan anladiklarini belirtmislerdir (Grafik 4).
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Grafik 4. Halkin Uriin Satin Alirken Dikkat Ettikleri Kalite Kriterleri

Ozellikle diizenli geliri olan ¢alisanlarin fiyat1 &n planda tutmadig
diger kriterlere Oncelik verdigi sonucu ortaya c¢ikmistir. Yaldiz ve
Kiling (2010), yaptiklar1 bir calismada kisilerin baharat alirken nelere
dikkat ettigi hususu ile ilgili olarak, farkli gruplarda % 32.8- % 56.1
oranlarinda kokusuna, % 22.6- % 25.4 oranlarinda rengine ve % 10.6-
% 20.9 oranlarinda da kuru olmasina dikkat ettiklerini kaydetmislerdir.
Kilichan ve Calhan (2015), Kayseri ilinde yaptiklar1 calismada ankete
katilan kisilerin baharat aliminda oncelikli olarak % 68.9 oraninda
tazelik, sonra % 21.5 oraninda marka, daha sonra da % 41.4 oraninda
koku kriterlerine baktiklarin1 belirlemislerdir. Bayramoglu (2007),
Dogu Karadeniz Bolgesinde yaptig1 ¢alismasinda tibbi bitki satin alan
misterilerin aktarda % 30.8’inin markaya, % 8.5’inin fiyata, %
42.78’inin de kullanim siiresine baktigin1 belirlemistir. Cumra ile ilgili

yapilan ¢alismada da benzer bazi1 sonuglar ortaya ¢ikmustir.
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Uriinii alirken, agik iiriin veya paketli {iriin arasinda tercih yapmalari
gerektiginde, % 14’iiniin acik iirlin, % 66.5’inin paketli Uriinii ve %

19.5’inin de her iki tiriinii de tercih ettikleri belirlenmistir.

Kisilere mevcut tibbi aromatik bitkilerle ilgili bilgi edinme konusunda,
bu bitkilerle ilgili herhangi bir kitap okuyup okumadiklar
soruldugunda, % 61.3’linlin okumadig1 ortaya ¢ikmistir. Bu gruplardan
sadece % 29.3’liniin 1lgili konuda kitap okuduklari, % 4.5’inin sadece
kulaktan dolma bilgilere sahip oldugu, % 4.9’unun da internet

ortamindan bilgi sahibi oldugu belirlenmistir (Grafik 5).

m kitap okumamig  ®kitap okumus  ®internet kulaktan dolma

Grafik 5. Halkin Tibbi-Aromatik Bitkilerle flgili Bilgi Sahibi Olma Durumu

Korkmaz ve Fakir (2009), Isparta ilindeki calismalarinda tiiketicilerin
odun dis1 bitkisel iiriinleri 6zellikle saglik acisindan kullanmalarinda,
yakin ¢evre ve gegmisten gelen deneyimler, doktor tavsiyeleri, dergi,
kitap vb. yazili ve gorsel materyaller ile kisisel merakin etkili oldugunu

kaydetmislerdir.
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Su ana kadar kullandiklar1 herhangi bir bitkiden dolay1 alerjik
rahatsizlik gecirip gegirmedikleri ile ilgili soruda % 85.1’inin hayir
cevabt verdigi belirlenmistir. Geriye kalan % 14.9’unun da
muhtemelen, alerjen etkiye sahip diger gida veya meyvelere olan viicut
tepkileri nedeniyle, aldiklari bitkilerden dolay1 alerjik etki gordiikleri

tahmin edilmektedir.

Katilimcilara mide i¢in kullandiklar1 herhangi bir {iriin olup olmadig,
cevrelerinde bu problemi yasayan insanlarin olup olmadigi ve bunun
tedavisi i¢in bitkisel olarak kullandiklari iiriin olup olmadigi
soruldugunda, % 61.6’sinin sentetik veya bitkisel ila¢ kullandiklari;
sadece % 26’sinin bitkisel lriinleri tercih ettigi kaydedilmistir. %
38.4’liniin ise hi¢ kullanmadiklar1 belirlenmistir. Daha onceki sorulara
kullandiklar1 6zel formiil olup olmadig: sorularinda zaten bu problemi
yer aldig1 rahatsizliklar i¢in 6zel formiilleri olanlar vardi ve kendilerinin
uyguladiklar1 yontemden de bahsetmislerdir. Deniz vd. (2010), Usak
ilinde yaptiklar1 caligma sonrasinda tibbi amagcla kullanilan birgok
bitkinin Oncelikli olarak mide rahatsizliklarinda tercih edildigini

belirtmislerdir.

Bir oncekine benzer sekilde, karaciger rahatsizliklar1 olup olmadig,
olanlarin kullandiklari bitkisel {iriin olup olmadigi ve varsa ¢evresinde
mevcut bu problemi olanlarin kullandiklar1 iiriin olup olmadigi
sorularina; katilimeilarin % 89.3’ti hayir cevabi vermistir. Yani ne
kendilerinde ne de cevrelerinde karaciger rahatsizligi olmadigini ifade
etmislerdir. Ancak burada ifade edilmesi gereken asil nokta, 6zellikle

cilt rahatsizliklarinin kokeninin karacigerle ilgili oldugunu bir¢ok
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katilimc1 bilmedigi gibi genel anlamda halkin ¢ogunlugunun da bu
konuda yeterli bilgiye sahip olmadig1 sdylenebilir. Bu probleme karsi
katilimcilarin % 10.7’sinin {iriin kullandigi, % 5.2’sinin de bitkisel veya
sentetik ilag olarak ifade etmek istemedikleri ancak kullandiklari

sonucu ortaya ¢ikmistir.

Katilimeilara sorulan sonuncu soru, zayiflamak igin kullandiklari
bitkiler varsa, hangilerini tercih ettigi yoniinde olmustur. Katilimcilarin
9% 57.3’1 bu amagla higbir tiriin kullanmadiklarin1 ifade etmislerdir.
Geriye kalanlar arasinda, zayiflama amaciyla en ¢ok kullanilan {iriin %
36.4 oraniyla yesil ¢ay olmustur. Bunu % 9.3 oranlariyla biberiye ve
goji berry adiyla bilinen kurt {iziimii takip etmistir. Ancak ev hanimlari
arasinda bunlardan farkli olarak % 19.6 oraniyla ¢orekotu yagi ve % 13
oraniyla lahana suyunun zayiflama amaciyla kullanilmas: da dikkat
cekici olmustur. Ciinkii diger katilimeilarin hig¢ birisinden bu {iriinlerin
ismi duyulmamigken, ev hanimlarimin bu konuda daha duyarli ve

dikkatli olduklar1 anlasilmistir.
4. SONUC ve ONERILER

Bu calisma sonucunda, genel olarak Cumra ilgesinde yasayan halkin
tibbi-aromatik bitkilerle aslinda i¢ i¢ce olmasina ragmen, yeterli bir
bilgiye ve bilince sahip olmadig1 anlagilmistir. Ankete katilan kisilerin
baharatlar1 da kapsayan bir sekilde diger sifali bitkilerin ¢ok az bir
kismin1 bildikleri ve kullandiklar1 saptanmistir. En ¢ok tiiketilen tiirler

arasinda nane ilk siray1r % 75’lik oraniyla almis, bunu karabiber,
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corekotu, kekik, kimyon ve thlamur takip etmistir. Bunlar ayn1 zamanda

halk tarafindan en 1yi bilinen tiirler durumundadir.

Ankete katilan kisilerin % 54.3’i bitkisel ilag kullanimina sicak
bakarken, geri kalan kismi olumsuz bakmaktadir. Ancak dikkat
cekilmesi gereken nokta, halkin siklikla tiikettigi limon, nane, sarimsak
ve papatya gibi Uriinleri genelde tibbi bitki olarak gdrmemesi
durumudur. i1k soruldugunda tibbi-aromatik bitki terimi ¢ok farkli gibi
gelmesine ragmen, diger sorular soruldugunda, ozellikle bildigi ve
kullandig tiirlerin tamaminin bu grupta yer aldig1 anlagilmistir. Benzer
sekilde, ankete katilanlarin % 74.4’{inlin dogadan bilingli bir sekilde
bitki topladig: belirlenmistir. Burada en ¢ok toplanan % 27.7 oraninda
kekik, % 17.4 oraninda papatya, % 15.2 oraninda thlamur, daha sonra
da 1sirgan ve dag cayr bitkileri olmustur. Kendileri disinda
cevresindekilerin de hemen hemen yaris1 kadarinin bu grup bitkilerle

az-¢ok ilgilendigi sonucu ortaya ¢ikmistir.

Bir aktara gittiklerinde en ¢ok baharati tercih etmekteler ve % 18.3’liik
bir kisminin da hi¢ aktara gitmedikleri sonucu ortaya ¢ikmigstir. Ankete
katilan gruplar arasinda farkliliklar olmus, memurlar arasinda en ¢ok
thlamur (% 41.7) sonra adacay1 (% 35) tercih edilmistir. Halkin genel
anlamda hastalandiklarinda kendilerine formiiller uyguladiklart ve bu
oranin da %72 oldugu belirlenmistir. Bunlarin da % 59 gibi bir kisminin
formiilleri atalarindan 6grendikleri anlagilmistir. Ayrica ankete katilan
kisilerin % 66.5’inin tibbi-aromatik bitkilerle ilgili yetistiricilik yaptig1

belirlenmistir. Yetistirilen tiirlerden ilk sirada nane (% 67.9), sonra
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sogan (% 65.1), sarimsak (% 62.4), maydanoz (% 62), tere ve roka

siralamada yer almistir.

Herhangi bir bitkisel {iriinii satin alirken, oncelikle iiretim ve son
tikketim tarihlerine (% 64.9), daha sonra da kokusuna (% 54), rengine
(% 35.4), goriniisiine (% 32.6) ve fiyatma (% 16.8) baktiklar
anlasilmistir. Uriin alirken % 66.5 oraninda paketli olani tercih

etmislerdir.

Bu bitkilerle ilgili bilgi edinme yollar1 olarak, % 29.3’1i ilgili konuda
kitap okudugu, yaklasik % 5 kadarmin da internetten O6grendigi

belirlenmistir.

Hastalandiklarinda kendilerine ait uyguladiklar1 formiillerden genelde
mide rahatsizliklar1 6n planda olmus, daha sonra da agr1 kesici, yara

iyilestirici gibi 6zelliklerin en ¢ok tercih edilenler oldugu anlasilmistir.

Sonug olarak, Konya ili Cumra ilgesinde yiiriitiilmiis olan bu anket
calismasimna gore, Cumra halkinin zaten yillardir tarimsal {iretimin
yogun oldugu bir ilge olmasi nedeniyle bitkilerle siki iliskiler icerisinde
oldugu anlasilmistir. Sadece hangi bitkiler tibbi-aromatik bitkiler
simifinda degerlendirilir, hangileri degildir noktasinda biraz daha
bilgiye ve bilince ihtiyact var denilebilmektedir. Bu noktada yeterli
bilgilendirme ve tanitma islerinin de gorsel ve isitsel medya gibi

iletisim araglartyla kolaylikla saglanabilecegi ifade edilebilir.
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INTRODUCTION

In this article, both medicinal and aromatic purposes of asphodel
species used as food in Turkey is aimed to introduce briefly with,

botanical features for the cultivation and use.

There are a variety of known plant species by asphodel name in Turkey.
These are in Asphodeline, Asphodelus and Eremurus genera. They are
members of the Liliaceae family, Asphodeloideae subfamily and
Asphodeleae tribus. Liliaceae family have approximately 250 genera
and 3500 species and is represented around the world. The family is
represented by 35 genera and over 400 and species in Turkey. It is a
cosmopolitan family and shows natural distribution mostly in tropical
and temperate regions. It includes both medicinal and important
ornamental plant species. The Asphodel and Asphodelus, except
Eremurus in Tribus genus are Antheric in Turkey. The external
appearance of the plants belonging to the 4 genera in this tribus
resembles each other and at the same time, they show very similar
taxonomic characteristicst (Table 1). In this regard, although no name
asphodel Turkey named by including Antheric 4 genus is considered

together (Tuzlaci, 1982; Voter et al., 1998).
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Table 1: Morphological Comparison of Asphodeline, Asphodelus, Eremurus, and
Anthericum Genera (Tuzlaci, 1987).

ASPHODELINE ASPHODELUS EREMURUS ANTHERICUM
Lo Cylindrical, Spindle- Lo
Root Cylindrical il @ mrih - Cylindrical
Partially or
completely leafy Leafy at the Leafy at the Leafy at the
base.
Stem and leaves all at Itis full or base. base.
the base. et It is full. It is full.
It is full or empty. Py
Flower Partially raceme Raceme or Raceme or
. . Raceme .
state or panicle panicle panicle
There is Sometimes have
Brakteol Similar to the Not similar to There is not There is not
bracket braces, if any
Prominent Actinomorphic Actinomorphic  Actinomorphic
. The sexual The sexual
Flower zygomorphic Sexual organs
. organs are not organs are not
appearance are not declines. L .
declinations. declinations.
Yellow, white,
pink, yellow- White White,
orange, pink- The trapels are brownish, White
white united at the cream-colored Free trapels,
Perigon  Trapels united at bottom, with 1 Free trapels, longitudinal 3-
the bottom, 1 longitudinal longitudinal 3-  core, not curved
longitudinal vein,  vein, not curved core, not back.
more or less back. curved back.
curved back
All of equal All of equal
length length
3 long and 3 short All of equal . .
Filaments all Filaments all
stamens e without an without an
Short filament Filaments appendix appendix
Stamen depending on attached to app . 4pP
erizon tvpe ericonitibe Filaments are  Filaments are not
perigon typ perig not attached to attached to the
Anthers Anthers fhe e el
dorsifixed dorsifixed Anthers ‘Anthers
dorsifixed dorsifixed
Seed 2 per eye, without 2 per eye, 2-4 in each 2-4 in each eye,
wings without wings eye, winged without wings
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1. ASPHODELINE

Asphodeline lutea was the first identified species of the genus
Asphodeline, and this species was first published under the genus
Asphodelus by C. Linnaeus. Later in 1970, H. G. Reichenbach took it
under a separate genus name Asphodeline based on Asphodeline lutea
and Asphodeline liburnica species. Asphodeline genus is a genus that
has 14 species around the world and has spread in major Middle Eastern
countries. It is also distributed in Asia, Europe, and Africa. All
Asphodeline species are registered in our country and they are plants
that can generally be found in every region. It spreads especially in

Central Anatolia and its close regions as well as in Southern Anatolia.

In our country, Asphodeline genus is in public language; sar1 yalanci
ciri, kil c¢irisi (Adana: Saimbeyli), kilcan kirisi (Maras: Goksun),
kilkuyruk (Maras: Elbistan), it siyegi (Mersin), c¢imbis (Kayseri:
Pinarbasgi), siiliik, cekiclik, yayla tapasi (Kayseri: Yahyal1), gavur
sacagl (Kayseri: Develi), cam otu (Edirne: Kesan), yayla kirisi
(Antalya: Giindogmus), kiris otu (Isparta), tilki muisiri, tokmaklik
(Ankara: Polatll)) ve si@ir kuyrugu (Konya: Ermenek) It is known
(Cakirer, 1980; Tuzlaci, 1982).

Asphodeline species are plants with thin roots. Leaves are distinct, 3-4
surfaces, or sometimes flattened, more or less full or hollow. It is leaves
are found in rosettes at the base. In Asphodeline, which is the only hairy
genus with a fully leafy body, the leaves are seen one by one and in an

array towards the top. The flowers are connected in groups and can have
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branched or unbranched flower states. The flowers have a clear and
vibrant appearance. The seeds have small waxy bumps and spots.
Asphodeline species are usually grown from rhizome or less frequently
from seed, but it is very difficult to germinate from seed. It is
appropriate to grow the plants in open, well-lit, calcareous, and well-
watered soils. Asphodeline species are not well studied for chemical
characteristics. According to literature records; Asphodeline leaves
contain aloin cells that contains aloin. Besides, Asphodeline leaves
contain 1-8 dihydroxyanthracene derivatives (Krizofanol) and an
antresenosit, citric and malic acids whose structure are not fully
elucidated (Tuzlaci, 1982; Tuzlaci, 1987). Atasii (1980), reported
tannin, steroidal saponosides, 4% flavonoids, and anthracene

derivatives in a study made with flowers.

It has been determined that it is collected from natural flora in some
regions in Anatolia and used for medical purposes. The juice obtained
by crushing the plant leaves is used as ear drops to relieve ear pain. The
ash obtained by burning the roots is applied to the skin and used to heal
and dry the watery wounds on the skin. In addition, the juice obtained
by boiling the juvenile fruits and seeds of Asphodeline is used against

hemorrhoids (Tuzlaci, 1985).
2. ASPHODELUS

The genus Asphodelus has been named after an ancient Greek name,
known as "king's scepter" since ancient times. The first known

information on this subject goes back to Hippocrates (460-357 BC) and
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the famous physician referred to these plants as medicinal plants. Later,
Theophrastus talked about the usefulness of these plants. In addition,
Dioscorides and Galen said that these plants can be used in medical

treatments (Tuzlaci, 1982).

There are about 10 species of the Asphodelus genus in the world. It
spreads mainly in Southern Europe, North Africa surrounding the
Mediterranean, South-West Asia, and all the way up to the Himalayan
Mountains. Since the main distribution area is generally located in the
Mediterranean Region, most of its species are considered as
Mediterranean Region plants (Tutin, 1980). In Turkey; All Asphodelus
species are found in the western and southern Anatolia generally in the
coastal and near-shore regions. However, it is rarely found in the

Eastern Mediterranean and Thrace regions.

Asphodelus genus is known as ciris (Adana, Aydin, Hatay, Mersin,
Istanbul, Mugla), hdirellez whip (Balikesir), and liming, kireslik

(Mugla) (Tuzlaci, 1982) among various regions.

Asphodelus is a perennial herbaceous plant, generally 100-150 cm tall,
with white or pinkish flowers and rosette leaves. It has thickened long
tubers. Sword-shaped leaves are collected at the base of the plant in a
rosette style. The axis that carries the flowers emerging from the middle
of the leaf rosette does not bear leaves. The flowers are herbaceous and

perigon-shaped flower parts are white or pinkish-white (Davis, 1984).

Tuberous plants such as lime grass constitute the dominant life forms

of regions degraded by overgrazing and fire. Asphodelus species are
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widespread in the calcareous soils of meadows and grazing lands,
especially in the slopes between agricultural areas, along the roadsides
(Ayyad & Hilmy, 1974; Le Houerou, 1981). Asphodelus (Asphodelus
ramosus) is collected/gathered randomly by the local people from the
natural flora around the late April-June (Baytop, 1984). According to
Arslan et al. (2008), the leaves of Asphodelus aestivusare more effective
in terms of the highest nitrate binding capacity Aboveground organs of
Asphodelus are commonly used (Baytop, 1984). There are many
chemical studies on Asphodelus species. It is known that these plants
are rich in mucilage and sugar, there are also aloin cells in plants, as

well as anthraquinone, and inulin (Tuzlaci, 1982).

It is recorded that it has been used as an adhesive in bookbinding and
shoemaking in Anatolia and Egypt for a long time. It has been stated
that a good jam can be made after leaving the tubers in water and
cleansing them from the bitter substances. It is also known that root
tubers are used in dyeing wool in Arabia. While alcohol is obtained
from these plants in Algeria, where it is abundant, it is used especially
as animal feed in Spain (Grieve, 1980). Since the dried and boiled roots
contain a mucilage substance, they are mixed with grains or potatoes in
some countries and used as an ingredient in Asphodel bread (Ozdemir,

1980).

In Egypt, Bedouins used the fried tubers of these herbs to cure paralysis
by rubbing the body and drinking the boiled water of their leaves. Also,
it has been determined that the water obtained from the fruits in North

Africa is used as a relief from ear pain. It is also reported that it can be
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used as an antispasmodic in menstrual pain (Grieve, 1980). It has been
found that the boiled water of the root tubers is used in the treatment of
ulcers. Also, after the tubers of the plants are washed and beaten, they
have a wound-healing effect in fresh form or powder form and help
quick closure of wounds. Asphodelus species are reported to increase
white blood cells (WBC) and therefore have an important feature for
our immune system (Url 1, 2014). It has also been proven to have an
antimicrobial effect (Oskay et al., 2007, Tosun et al., 2004). According
to the studies conducted, it is also stated that Asphodelus species
(Asphodelus aestivus) has an antioxidant effect (Peksel & Imamoglu,
2009; Giizel et al., 2013). Its roots are used in eczema treatment. Also,
the root extract of the plant is effective against peptic ulcer (Gurbuz et
al., 2002), and it is effective internally as an urine enhancer (Baytop,

1999).
3. EREMURUS

Eremurus (Eremos = desert, Ura = tail) is a Greek genus name meaning
desert tail (Tuzlaci, 1982). There are about 50 species of Eremurus in
the world. Eremurus species mainly spread in the Middle East and
Central Asia. This region is considered as the center of the genus,
especially because of the large number of species in Central Asia
(Tuzlaci, 1982). It is the most widespread species in our country and in
the Eastern Anatolia Region. Eremurus species are known asdope, and
yellow ciris (Adana, Antalya, Maras and Bitlis) in Turkey (Baytop,
1963).
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Eremurus 1s a perennial herbaceous plant, about 100-200 cm tall, with
rosette leaves, yellowish or brownish-white flowers, and a funnel-
shaped bell and after the flowers are opened, the tepals curl inwards
from the ends in a roll. The rhizome is short, the roots are very fleshy
and thickened in the form of a radish. The stem is more or less rounded

and hairy (Tuzlaci, 1987).

Asphodeline species are usually grown from rhizome or less frequently
from seed, but it is very difficult to grow from seed. It is appropriate to
cultivate the plants in open, well-lit, calcareous, and well-watered soils
(Tuzlaci, 1982). In a study by Atasii (1980); The presence of aloin cells
containing aloin has been detected in the leaves of the Eremurus. Also,
it was determined that Eremurus has abundant mucilage in the roots and
chrysophanol in these shoots. The leaves and roots of Eremurus are
used for cooking in Russia and Afghanistan. It is also stated that they
are plants with industrial importance in glue production since the

speciesin the genus contain plenty of dextrins (Tuzlaci, 1982).

In Turkey, the leaves of Eremurus are consumed as vegetables
especially in and around Antalya, Adana, Marag, and Bitlis regions.
Also, it is reported that plant roots are used to produce glue in Erzurum
(Guerrero & Fuentes, 2008; Giilgin et al., 2003). It is also reported that
itis used to give hardness and brightness to ehram fabric in the Erzurum
region (Megep, 2014). It is reported that the leaves are used in the
production of 'Rignano Garganico' cheese in Italy. Nowadays, it is also
used in making herbed cheese (Fikret et al., 2011). The antioxidant

capacity of this plant has been determined by various in vitro methods
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to produce natural antioxidant for pharmaceutical properties, which
have become increasingly important in recent years (Baytop, 1999;

Peksel & Imamoglu, 2009).
4. ANTHERICUM

Anthericum is a Greek genus name meaning richly flowering
(Anthericon). Anthericum has about 100 species in the world, and
spreads mainly in Africa, Europe, America, and Asia. In Turkey, the
spread of this genus is rare. It grows endemically only in the Thrace
section (Tuzlaci, 1982). Anthericum is known as spider weed or herb

lily (Tuzlaci, 1982) in Turkey.

The flower color is white, the rhizome is long and the tepals have 3
streaks near the base. Although the leaves are narrow, they are stripy
and flat. After the flowers opened the plantshows a slight bend in a
straight or arc-shaped shape. Its seeds are 2-6 and has a round structure

with sharp edges (Tuzlaci, 1987).

Seeds and leaves of Anthericum species contain saponin and these
plants contain cyanogenetic glycoside. Anthericum are not found and
used in our country. It is stated in the literature that flowers and seeds
are used against poisonous spider bites and for healing wounds

(Tuzlaci, 1982).
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GIRiS

Cok eski zamanlardan gilintimiize kadar bitkisel {iriinler hastaliklardan
korunmak ve mevcut hastaliklart tedavi etmek amaciyla
kullanilmiglardir (Taheri vd. 2011). Bitkilerin sahip olduklari
antimikrobiyal aktivite, alternatif tip’da tercih edilmelerini saglamistir
(Yigit ve Yigit, 2008). Diinya Saglik Orgiiti'ne (WHO) gére
giniimiizde insanlarin  %80°1 birinci basamak saglik hizmeti
ihtiyaglarini kargilamak i¢in bitkisel tiptan faydalanmakta, gelismis
tilkelerde ise ilaglarin %25°1 bitkiler ve bitkisel iirlinlere dayanmaktadir
(Kumar vd. 2013; Vahid-Dastjerdi vd. 2014). Dis giirtikleri ve
periodontal problemler gibi yaygin goriilen agiz hastaliklar1 6nlenebilir
hastaliklar arasinda olup insanlarin yagsam kalitesini dogrudan
etkilemektedir (Palombo, 2011). Agiz patojenlerinden korunmak igin
antimikrobiyal ve antibakteriyel {irlinler arastirilmis, klorheksidin,
povidoniodin, delmopinol hydrochloride, triclosan dis hekimliginde
kullanilmaya baslanmistir (Ulusoy, 2010). Bu iirlinlerin ortaya
cikardig1 yan etkiler ise tibbi bitkilerin tercih edilmesine sebep olmus
ve geleneksel bitkisel tedavi dis hekimliginde giindeme gelmistir
(Apatzidou, 2012). Dis hekimliginde alternatif tedavi yontemleri; tibbi
bitkilerin antienflamatuar, analjezik, sedatif etkilerinden faydalanmak
ve kanal tedavisinde irrigasyon amaciyla kullanmaktir (Meredith,

2001).

Bu c¢alismanin amaci, halk arasinda kullanilan bitkisel tedavileri

inceleyerek klinik kullanim alanlarini arastirmaktir.
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1. AGIZ ve DiS HASTALIKLARINDA TEDAVi AMACIYLA
KULLANILAN TIBBI BITKILER, TUKETIM YONTEMLERI
VE BAZI BITKISEL OZELLIKLERI

1.1. Adagayi (Salvia L.)

Akdeniz kokenli bitkidir. Tiirkiye'de Salvia cinsine ait 90 tiir yayilis
gostermektedir. En 6nemli bilesenleri thujon, 1,8- cineole, camphor ve
borneol'diir. Genellikle yapraklari kaynatilarak cay gibi tiiketilmekle
birlikte gargara olarak da kullanilmaktadir (Baytop, 1984).

1.2. Hashas (Papaver somniferum L.)

Hititliler doneminden itibaren Anadolu’da yetistiriciligi yapilmaktadir.
Kapsiiliinden elde edilen usare analjezik etki gostermektedir. Ekimi

bir¢ok iilkede yasaklanmis ya da sinirlanmistir. (Davis, 1982).
1.3. Aloe vera (Aloe barbadensis L.)

Aloe vera bitkisi genel olarak antiseptik, analjezik, antiinflamatuvar,
antiviral, antifungal, antibakteriyel ve antiplak ozelliklere sahiptir
(Sujatha vd. 2014). Ayrica gii¢lii bir besin takviyesi ve antioksidandir
(Nimma vd. 2017). Aloe vera jelinin igeriginde bulunan mannoz-6-
fosfat, karboksipeptidaz, glutatyon peroksidaz, siiperoksit dismutaz
gibi biyolojik aktif bilesikler antiinflamatuvar, antioksidan ve
antibakteriyel 6zelliklere sahiptir. Bu bilesenler bagisiklik sistemini
diizenlemekte ve yaralarin 1iyilesmesine yardimec1 olmaktadir
(Moghaddam vd. 2017). Arastiricilar aloe vera jelinin dis ¢ekimi

sonrasinda ¢ekim soketine uygulanmasi durumunda alveolit
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gelisiminde azalma oldugunu tespit etmislerdir (Palombo, 2011; Taheri
vd. 2011; Nimma vd. 2017). Antiinflamatuvar 6zelligi sebebiyle agiz
gargarasit olarak da kullanimi Onerilmektedir (Kumar vd. 2013).
Vangipuram vd. (2016) agiz yikama ajani olarak aloe vera igeren agiz
gargarasi ile klorheksidin glukonat iceren gargarayi (kontrol grubu)
karsilastirmislar plak ve diseti iltihabin1 azaltmadaki etkinliklerinin
istatistiksel olarak farkli olmadigini saptamislar, aloe vera jeli iceren
gargaralarin digeti iltihabinin 6nlenmesinde alternatif bir iiriin olarak
kullanilabilecegini ifade etmislerdir. Ayrica Aloe vera igerikli
gargaralar yumusak dokulardaki oOdemi ve disetlerinde olusan
kanamay1 azaltmakta (Abdulwahhab ve Jassim, 2018), dis etindeki
iltihabin tedavisinde ise; dis etindeki kanamay1 onleyici (Groppo vd.
2008), plak birikimini azaltic1 etki gostermektedirler (Kermanshah vd.
2014; Vangipuram vd. 2016; Cruz Martinez vd. 2017).

Aloe vera igeren dis macunlarinin ise S. viscosus, S. mutans, S. sanguis
ve C. albicans gibi mikroorganizmalarin biiylimesini inhibe ettigi
Sujatha vd. (2014) tarafindan saptanmistir. Ayrica bu dis macunlarinin
S. mutans, L. acidophilus, E. faecalis, P. intermedia ve S. mitis gibi
bakterilere kars1 da etkili oldugu tespit edilmistir (Kumar vd. 2013;
Mansour vd. 2014). Shetty vd. (2014) yaptiklar ¢alismada aloe vera
jelinin hastalarin protezlerinde biriken Candida sayisimi belirgin bir
sekilde azalttigini tespit etmisler, Nair vd. (2016) ise Aloe vera jelinin
hastalarda goriilen agiz kurulugunu azaltmada etkili oldugunu, tibbi
degerinin yiiksek olmasi ve yan etkilerinin ¢ok az olmasi nedeniyle de

oral hastaliklarin tedavisinde kullaniminin miimkiin oldugunu
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belirtmislerdir.
1.4. Andiz (Inula helenium L.)

Ulkemiz’de Akdeniz bolgesinde, Toroslarda yayilis gostermektedir.
Ekstrakt1 stearopten, alant asidi, alantol, kadinen, triterpen ve fenol
icermektedir. Ayrica koklerinde saponinler, iniilin, alkoloitler ve
benzoy asitleri tespit edilmistir. Koklerinden demlenen ¢ay dis agrisi ve
dis apsesi tedavisinde geleneksel tip’da yaygin olarak kullanilmaktadir

(Davis, 1982).
1.5. Ebegiimeci (Malva sylvestris L.)

Anadolu’da dogal yayilis gostermekte, %15-20 miisilaj, %7 malvin %1
glukoz ve ugucu yag icermektedir. Bitkinin yapraklari, cicekleri ve
toprak tistii aksami 6zellikle dis eti iltihabi, apseler ve dis agrisina karsi
olmak tizere anti-enflamatuar Ozelliklerinden dolay1 halk tibbinda

kullanilmaktadir (Gasparetto vd. 2011).
1.6. Cay (Camellia sinensis L.)

Cay bitkisi diinyada ¢cok yaygin olarak kullanilmaktadir. Yapilan bir
calismada yesil ve siyah ¢ayin Mutans lizerinde antibakteriyal etkinlige
sahip oldugu saptanmistir (Naderi vd. 2011). Cayin antibakteriyal
etkisinin kimyasal yapisindaki polifenol, katesin, gallik asit ve
flavinlerden kaynaklandig diistiniilmektedir (Yoshino vd. 1996). Linke
ve Legeros (2003), beslenmede tiiketilen sekere bagli olusabilecek dis
clirtiklerini siyah ¢ayin azalttigini tespit etmislerdir. Agiz kokusunun

temel sebeplerinden olan metil merkaptanin kokusunu ¢ayda bulunan
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katesinlerden olan EGCG (Epigallocatechin -3 gallate) nin giderdigi
Yasuda ve Arakawa (1995) tarafindan belirtilmistir.

1.7. Cay agac1 yag1 (Melaleuca alternifoila 1..)

Bu bitki Avustralya’da dogal yayilis gostermektedir (Tezgiil Cakir vd.
2005). Saxer vd. (2003) ¢ay agac1 yagimin kimyasal bilesenlerinden
olan 1,8-cineole ve terpinen-4-ol’lin agizdaki enflamasyon bulgularini
azalttigini, Takarada vd. (2004) cay agact yaginin S.mutans ve
P.gingivalis’in  diste meydana getirdigi tahribati engelledigini
saptamiglardir. Cay agaci antibakteriyal ve antifungal 6zelliginden
dolay1 bazi dis macunlarinda kullanilmaktadir (Ercan ve Giilal, 2015).
Terzi vd. (2007) ise ¢ay agact yaginin kimyasal yapisindaki terpinen-4-
ol ve a-terpineol’iin antifungal etkinlik gosterdigini yaptiklar1 ¢aligma

sonucunda belirlemislerdir.
1.8. Coban ¢antasi (Capsella bursa-pastoris L.)

Anadolunun hemen her bdlgesinde dogal olarak yetismekte, kolin,
nikotin, asetilkolin, saponin gibi bilesenler icermektedir.
Yapraklarinin ve tohumlarinin kaynatilmasi ile elde edilen dekoksiyon
ile gargara yapildiginda dis agrisinin ve dis eti kanamasinin azaldigina

inanilmaktadir (Kog, 2002).
1.9. Hatmi (Altaea officinalis L.)

Karadeniz ve Trakya bdlgelerinde yayilis gosteren hatmi, asparakin,
sakkaroz, pektin ve karotin icermekte c¢icek, yaprak, tohum ve

koklerinden elde edilen ekstraktlar dis iltihapinda kullanilmaktadir
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(Davis, 1982).
1.10. Karadut (Morus nigra L.)

Morus, tropikal, subtropikal ve 1liman bolgelerde yetisen (Ozgen vd.
2009) ve yapraklarimi doken agag tiirlerindendir (Ozan vd. 2008; Yigit
ve Yigit, 2008; Souza vd. 2018). Karadut 10-13 metre boylanmakta,
yenilebilir meyvesi koyu mor ve siyah renkli olgunlastiginda 2-3 cm
uzunlugunda birka¢ kiiciik parcadan olusan bilesik bir kiime
olusturmaktadir (Ozan vd. 2008; Yigit ve Yigit, 2008). Meyvesi iyi
sekerler, asitler ve antosiyanin igermektedir (Ozan vd. 2008). Kara
(siyah) dut olarak bilinen Morus nigra, Morus cinsinin en Onemli
tirlerindendir. Analjezik, diiiretik, antitusif, sedatif, anksiyolitik ve
hipotansif amagclarla halk hekimliginde (Souza vd. 2018), agiz
lezyonlarint  tedavi etmek amaciyla da dis hekimliginde
kullanilmaktadir (Ozgen vd. 2009). Meyvenin molekiiler yapis,
membranlarda olusan peroksidatif hasara karsi koruyucu bir etki
olusturmaktadir (Sidkey ve Omran, 2017). Bu bitkinin kdk kabuklari
giicli. antifungal etkiye sahiptir ve bazi Candida tiirlerine karsi
anticandidal aktivite gostermektedir (Yigit ve Yigit, 2008; Abbas vd.
2014). Antiinflamatuar ozelliginden dolayr dis agrisina karst da
kullanilmaktadir (Abbas vd. 2014). Yapilan fitokimyasal analizler
sonucunda yapisinda alkaloid, tanninler, saponinler ve flavonoidler gibi
antimikrobiyal komponentler tespit edilmistir. Izole edilen polifenolik
bilesiklerin, agizdaki patojen bakterilerin biiyiimesini inhibe edici
etkiler gosterdigi ve ciirlik olusumunu engelledigi belirtilmistir (Tahir

vd. 2017). Ayrica Ozan et al. (2008) tarafindan Morus rubra ekstresinin

312 | RESEARCH IN MEDICINAL AND AROMATIC PLANTS



cesitli nedenlerle yerinden ¢ikmis disler i¢in uygun bir tasima ortami

oldugu saptanmuistir.
1.11. Karanfil (Eugenia caryophyllata Thunb.)

Tropikal iklim bitkisi olan bu bitkinin tomurcuklar1 %15-20 ugucu yag,
%13 tanen, %10 sabit yag icermekte, cicek tomurcuklart ve ¢igcek
saplar1  kurutularak kullanilmaktadir. Karanfilden elde edilen
eugenol’den  dishekimliginde antiseptik ve analjezik olarak

faydalanilmaktadir (Giirsoy ve Giirsoy, 2004).
1.12. Kekik (Thymus L., Origanum L..)

Cok yillik Akdeniz bitkisidir. En 6nemli ugucu yag bilesikleri tymol ve
carvacrol'diir. Ayrica cineole, cymol, linelol, borneol, ginen icermekte,
Karabas otu, biberiye ve ¢orekotu ile yapilan karisim ve kaynatilarak
elde edilen siv1 ile gargara yapilmasinin dis agrisina iyi geldigine
inanilmaktadir. Cicekleri ve yapraklarindan su buhar distilasyonuyla
elde edilen ugucu yagi ise antiseptik amagla kullanilmaktadir (Baytop,

1984; Kog, 2002).
1.13. Mamey agac1 (Mammea Americana L.)

Mamey agac1 yapraklarinit dokmeyen, Bati Hindistan ve Gliney
Amerika’da yayilis gosteren ve yapragi, ¢igegi, meyvesi gibi bitkisel
organlar1 tedavi edici amaglarla kullanilan bir bitkidir (Yang vd. 2005).
Herrera vd. (2014) tarafindan Mammea americana ¢ekirdeginin
S.mutans ve P.gingivalis lizerinde antibakteriyal etkinlik gosterdigi

saptanmistir (Ercan ve Giilal, 2015).
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1.14. Maz1 (Thuja orientalis L.)

Kuzey Amerika’da dogal yayilis gosteren bu bitkinin tohumlar1 dis
kismi ile birlikte siit olum doneminde hasat edilerek veya sadece
tohumlar olgunlastiktan sonra kozalaklarin i¢inden ¢ikarilarak
kurutulmakta ve her iki sekliyle de ogiitiilerek dis agrilarina karsi

haricen kullanilmaktadir (Davis, 1982; Baytop, 1984).
1.15. Meyan kokii (Glycyrrhiza glabra L.)

Ulkemiz’de dogal yayilis gdsteren Meyan bitkisinin kokiinde bulunan
glycyrhizin, glisirizik asite doniiserek antiinflamatuvar (Aslani vd.
2018), antiviral, antikanser ozellikler gostermektedir (Sedighinia vd.
2012; Sinha ve Sinha, 2014; Najafi vd. 2017; Sidkey ve Omran, 2017).
Meyan kokii’niin igeriginde bulunan glisirizin, glabridin, likokonikon
A, likrisidin ve likozoflavan A gibi biyoaktif bilesenlerin agiz
hastaliklarinda potansiyel yararl etkilere sahip oldugu belirtilmistir.
(Messier vd. 2012). Dis agrilarinda kokiinden elde edilen ekstreler,
dislerin beyazlatilmasinda ise geyik boynuzu ve mesteki karisimi
kullanilmaktadir (Solecki, 1972). Uzun siireli meyan kokii kullanima ise
alerjik reaksiyonlar, yanan agiz sendromu, iilserasyonlar, aftoz
lezyonlar, renk degisiklikleri, siyah killi dil, oral mukozit gibi
lezyonlarin gelisimini tetikleyebilmektedir. Meyan kokii ile elde edilen
ekstrelerin kronik periodontitisin en 6nemli faktorlerinden olan P.
gingivalis’in biiyiimesini engelleyerek biyofilm olusumunu inhibe
ettigi bildirilmistir (Messier vd. 2012). Aynm1 zamanda oral mukozada

sayica en fazla izole edilen mantar olan C. albicans’a kars1 kabul
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edilebilir derecede antifungal etki gosterdigi tespit edilmistir

(Sedighinia vd. 2012).
1.16. Misvak (Salvadora persica L.)

Salvadora persika Salvadoraceae ailesinden arak agacinin botanik
adidir (Darout, 2014). Yumusak beyazimsi sar1 ahsap kiiclik bir agag
olup Afrika, Giiney Amerika'da Orta Dogu ve Asyada geleneksel olarak
agiz temizliginde kullanilmaktadir (Almas, 2002). S. persica ekstrakti
antiperiopathic (Rotimi ve Mosadomi, 1987), antibakteriyal (Al lafi ve
Ababneh, 1995) ve antifungal (Al-Bagieh vd. 1994) antiplasmodial (Ali
vd. 2002) etkiler gostermektedir. Misvak; kimyevi olarak seliiloz elyafi,
ucucu yaglar, kokulu regine ve madeni tuzlar ihtiva etmektedir. Bazi
arastiricilar tarafindan bitki’de klortir, kalsiyum, floriir, silika, C
vitamini, taninler, saponinler, recineler, fitosteroller, flavonoidler,
triterpenler ve alkaloidlerin 6nemli miktarda bulundugu bildirilmistir
(Akhtar ve Ajmal, 1981; Elvin-Lewis, 1982). Bilesimde bulunan
yliksek klorid igerikli izotiyosiyanatin dis tast olusumunu azalttigi ve

dislerin lekelenmesini 6nledigi diisiiniilmektedir (Harris vd. 2004).

Almas vd. (1999), tarafindan S.persika ekstraktinin, S.mutans ve
E.faecalis tlizerinde antibakteriyel etki gosterdigi kokii ve govdesi
arasinda antibakteriyal etkinlik agisindan farklilik oldugu belirtilmistir.
S.persica’nin  kimyasal igerigindeki siilfat nedeniyle C.albicans
iizerinde antifungal etkinlik gosterdigi ifade edilmistir. (Al-Bagieh vd.

1994). Noumi vd. (2010) kuru ve taze misvagin antifungal kapasitesini
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agar difiizyon yontemi ile degerlendirmisler, kuru misvagin taze

misvaktan daha fazla antifungal etkinlik gosterdigini tespit etmislerdir.
1.17. Nane (Mentha L.)

Ulkemizde 70 kadar tiirii bulunmaktadir. Menthol icerenler ve carvon
icerenler olmak iizere iki ana gruba ayrilmaktadir. Yapraklar ve
distilasyonla elde edilen ugucu yagi kullanilir. Halk arasinda genellikle
kurutulan nane yapraklar1 sicak suda kisa bir siire bekletilerek ugucu
yaglarin suya geg¢mesi saglanir ve ¢ay seklinde tiiketilir. Kuvvetli
igceriginden dolay1 baz1 yorelerde nane ruhu da denilmekte, halk arasinda

dis agrisina 1yi geldigine inanilmaktadir (Davis, 1982; Baytop, 1984).
1.18. Neem agaci (Azadirachta indica L.)

Bu konuda yapilan ¢alismalarda, neem ekstraktinin S.mutans’a karsi
antibakteriyal etkinlik gosterdigi ve bu etkinin %50°’lik konsantrasyonda
maximum seviyede oldugu ortaya konmustur (Prashant vd. 2007).
Kimyasal bilesiminde alkaloid, glikozid, trepenoid, steroid ve tannin
bulunmaktadir (Biswas vd. 2002). Neem ekstrakti, periodontal
ligamentte bulunan fibroblastlar ile yiiksek biyouyum gosterdiginden
periodontal hastaliklarin tedavisinde olduk¢a etkili bir bicimde
kullanilmaktadir (Prabhat ve Navneet, 2010). Iceriginde bulunan
gallotannin maddesi, bakterilerin glukan iiretimini ve kiimelenmesini

engellemektedir (Wolinsky vd. 1996).
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1.19. Ogul otu (Melissa officinalis L.)

Akdeniz kokenlidir. Tanen, citral, citronellol, linalol igerir. Kuru veya
taze yapragindan hazirlanan infiizyonu dis agrisim1 tedavi etmek igin

kullanilir (Solecki, 1972).
1.20. Papatya (Matricaria chamomilla 1..)

Esas etken maddesi chamazulen, terpenik, bisabolol ve matricin'dir.
Yapragr ve ¢igekleri kaynatilarak elde edilen sivi ile gargara
yapilmasinin ag1z enfeksiyonlarina iyi geldigine inanilmaktadir (Atasii,

1993).
1.21. Sar1 kantaron (Hypericum perforatum L.)

Bitki iizerinde sar1 cicekler bulunmaktadir (Assiri vd. 2017). Akut
agrilar, nevralji agrilari, dis ¢ekimi sonrasinda olusan alveolit
agrilarinda kullanilan sar1 kantaron yagi, analjezik etki gostererek
agrilan azaltmaktadir (Raak vd. 2012). Sar1 kantaron bitkisinin yara
iyilesmesini uyaric1 etki gosterdigi belirtilmistir (Assiri vd. 2017).
Nezhad vd. (2017) sar1 kantaronun dis ¢iiriiklerinden sorumlu birincil
patojen bakterilerden olan Lactobacillus tiirlerine karsi giicli
antibakteriyel etki gosterdigini ve igerigindeki hiperisin Oziitiiniin
agizdaki asit Uireten suslar1 ortadan kaldirdigini tespit etmislerdir. Sari
kantaron iceren agiz gargaralarimin  giivenilir bir  sekilde
kullanilabilecegi belirtilmistir. Bu bitkinin alkollii ekstreleri, hiperisin
ve hiperforin gibi antioksidan fenolik bilesikler icerirler (Assiri vd.

2017). Hiperisin ve hiperforinler; antioksidan, antiinflamatuvar,

317



antikanser ve antimikrobiyal olarak cesitli farmakolojik etkilere sahiptir
(Abbas vd. 2014; Nezhad vd. 2017). Ayrica Sardella vd. (2008) yanan
agiz sendromlu hastalarda sar1 kantaron kullaniminin yanma hissini

onemli 6l¢iide azalttigint saptamigslardir.
1.22. Sarimsak (Allium sativum L.)

Anadolunun her bolgesinde yetistirilir. Allicin maddesini icermektedir.
Halk arasinda hemen her hastalikta kullanilir, doviilmiis formunun dis

tizerine konuldugunda dis agrisin1 azalttigina inanilir (Davis, 1982).
1.23. Sinir Otu (Plantago lanceolate L.)

Trakya ve Istanbul da dahil olmak iizere Anadolu'nun her bdlgesinde
yetisir. Rinantin, salisilik asit, tanenler ve acicubin i¢ermekte, infiizyon
ve dekoksiyonunun dis agrist ve dis apsesine iyi geldigine
inanilmaktadir, ayrica taze yapragi dogrudan enfeksiyonlara

uygulanmaktadir (Baytop, 1984).
1.24. Sogiit (Salix spp.)

Anadolu'da yayilmis halde 25 tiirli bulunmaktadir. Tanen ve salisilin
glikozidi icermekte, kurutulmus sogiit kabuklarindan hazirlanan ¢ay1

diseti ve diger agiz iltihaplarinda kullanilmaktadir (Kog, 2002).
1.25. Sumak (Rhus corrida L.)

Antiseptik, antifungal, antibakteriyel ve antioksidan etkilerinden dolay1
geleneksel tipta genis kullanim alan1 bulmaktadir (Ardalani vd. 2016).
Vahid-Dastjerdi vd. (2016) yapmis olduklar1 ¢aligmalarinda sumak
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bitkisinin yaygin bir tirii olan Rhus coriaria nin sulandirilmis
Oziitlinlin, agizda bulunan bes bakteriye (S. sanguinis, S. sobrinus, S.
salivarius, S. mutans, E. faecalis) karst onemli antibakteriyel etki
gosterdigini baska bir ¢alismada da ortodontik teller iizerindeki
braketlere uygulanan sumak ekstresinin braketlerin iizerindeki
bakteriyel biyofilm tabakasinin kalinligin1 azalttigini tespit etmislerdir
(Vahid-Dastjerdi vd. 2014). You vd. (2013) etanolle ekstre edilen Rhus
javanica yapraklarinin icerigindeki fenolikler sayesinde metisilin
direngli ~ S.aureus’a karst antibakteriyel oOzellik gosterdigini
belirtmislerdir. Rhus coriaria’nin yiiksek doz radyoterapi almis, agiz
kurulugu olan hastalarda, ¢iirik olusumunu Onlemek igin
antimikrobiyal = gargara  olarak  kullanilmasi1  Onerilmektedir
(Kermanshah vd. 2014). Yapilan bir calismada da Rhus coriaria
bitkisinin yeni hiicre sayisini artirarak diseti iltihab1 {izerinde olumlu

etki gosterdigi tespit edilmistir (Aslani vd. 2018).
2. SONUC

Tibbi alandaki ilerlemelere ragmen, oral enfeksiyonlar ve dis ciiriikleri
yaygin ve onemli bir halk sagligi sorunu olarak kabul edilmekte ve
diinyada 6zellikle gelismekte olan tilkelerdeki saglik hizmetlerine biiytik
yiik getirmektedir. Son zamanlarda, c¢iiriik ve periodontal hastalik gibi
ag1z hastaliklarinin kontroliinde kimyasal ilaglar yerine bitkiler ve bitki
ekstraktlarinin kullanimi giderek daha popiiler hale gelmistir. Bitkisel
ilaglarin popiiler hale gelmesinde bu preperatlarin dogal ve daha az
toksisiteye sahip olmalarinin biiyiik etkisi vardir. Bu sebeple nesillerdir

kullanilmakta olan bitkilerden elde edilebilecek faydalari reddetmek
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yerine, kontrollii caligmalarla bu geleneksel regetelerin dogruluk paylari
arastirilarak, basarili sonuglar yeni preperatlarin {iretilmesinde

kullanilabilir.
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GIRiS

Karakafes otu (Symphytum officinale L.) Boraginaceae familyasina ait
olup yapraklar veya kokleri kullanilmaktadir. Cok yillik bir bitkidir ve
yillarca bitkisel ilag olarak kullanilmistir (Lewis, 2002; Saito vd. 1986;
Aratjo vd. 2012; Blumenthal vd. 1998). Karakafes otu basta alantoin
ve hidroksisinamon asit tiirevleri, ugucu yaglar, miisilaj maddeler,
tanenler ve B12 vitamini olmak {izere bir¢ok bilesene sahiptir.
Icerigindeki lasiocarpine, lycopsamine, intermedine, symlandine,
riddelliine ve simfitin gibi pirolizidin alkoloitleri toksik etkiye
sahiptirler (Kim vd. 2001; Mattock, 1980; Palmer ve Matthews, 1986;
Stickel ve Seitz, 2000; Williams vd. 2002; Mei vd. 2005). Laconi vd.
(1995) ve Mei vd. (2006) bu alkoloidlerin hepatotoksik, mutajenik ve
kanserojen etkiye sahip olabilecegini vurgulamislardir. Hepatotoksik
olan pirolizidin alkaloidleri (PA'ler) bu bitkinin, uzun vadeli tiiketimini
sinirlamaktadir (Youngken, 1950; Bach vd. 1989; Oberlies vd. 2004).
Bu bilesikler yillarca insanlar arasinda alternatif tipta kullanilmistir.
Icerigindeki allantoin maddesi sayesinde yaralarda ve kemiklerde yeni
dokularin olusumunda ve yine igerigindeki miisilaj maddesi sayesinde
tahrig Onleyici, nemlendirici ve iltihap onleyici 6zellikleri mevcuttur
(Kucera vd. 2004; Staiger, 2007; Cunha vd. 2003; Carvalho, 2004;
Saito ve Oliveira, 1986). Ayrica karakafes otunun cilt problemlerinde,
antienflamatuvar, analjezik, anti-6dem, hemoroid, kemik kiriklari,
eklem bozukluklari, gastrit, {ilser ve romatizma agrisinin tedavisinde
kullanilabildigi gibi, burkulmalari tedavi etmede ve kas ve eklem

problemlerini tedavi etmede klinik olarak kullanildigi bilinmektedir
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(Predel vd. 2005; Goldman vd. 1985; Grube vd. 2007; Kucera vd. 2005;
Staiger, 2007; Blumenthal vd. 1998; Aceves-Avila vd. 2001; Hatfield,
2005; Grube vd. 2007; De Albuquerque vd. 2007; Frost vd. 2013). Bu
bitkinin bu gibi Ozellikleri yani sira antimikrobiyal ve antifungal

ozelliklere de sahiptir (Heckman, 2004)

Kiiresel 1sinma ile birlikte, atmosferin sicakliginda ve CO»
seviyelerinde meydana gelen artislar yagis diizeninde degisikliklere yol
acmakta bununla birlikte yagis miktarinin azaldig bolgelerde kuraklik
bas gostermektedir (Lobell vd. 2011; Fahad vd. 2017; Bhargava ve
Sawant, 2013). Kuraklik stresi, bitkilerde stomalarinin kapanmasina,
fotosentez oranlarinin azalmasina ve iiriin miktarinin diismesine neden
olarak, bitkilerin gelisimini ve verimini etkilemekte ve ekonomik

kayiplara neden olmaktadir (Kaur ve Asthir, 2017; Dubey vd. 2018).

Cevresel stres faktorleri, bitki hiicrelerinin metabolik dengesini
bozarak, kloroplast, peroksizom ve mitokondri organellerinde,
stiperoksit radikali (O27), hidroksil radikalleri (OH'), singlet oksijen
(!02) ve hidrojen peroksit (H,0») gibi reaktif oksijen tiirleri (ROT)
iiretiminin artmasina neden olmaktadir (Mittler vd. 2004; Cruz de
Carvalho, 2008; Das ve Roychoudhury, 2014). Reaktif oksijen
tiirlerinin artmasina bagl olarak, lipidler, proteinler ve niikleik asitler
gibi biyomolekiillerde oksidatif hasar olusmaktadir (Pacheco vd. 2018;
Xie vd. 2019). Bitkiler oksidatif strese neden olan ROT’larin olasi
hasari1 onleyebilecek iyi gelismis antioksidan savunma sistemlerine
sahiptirler. Antioksidan savunma sistemi, ¢ok sayida enzim ve diisiik

molekiil agirlikli bilesiklerden olugmaktadir (Noctor ve Foyer, 1998).
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Bu savunma sistemi enzimatik (Siiperoksit Dismutaz (SOD), Katalaz
(CAT), Peroksidaz (POD), Glutatyon Peroksidaz (GPX), Askorbat
Peroksidaz (APX) ve Dehidroaskorbat Rediiktaz (DHAR) vs.), ve
enzimatik olmayan antioksidan savunma sitemleri (Askorbik asit,
Karotenoid, a-Tokoferol, Fenolik bilesikler vs.) olmak iizere 2’ye
ayrilmaktadir (Xie vd. 2019). Enzimatik antioksidan savunma
sisteminden SOD, siiperoksit radikalini H,O» ve O, ayrismasini katalize
ederken; CAT, H»O.'yi oksijene ve suya doniistirmekte, APX ise
askorbat asidi spesifik elektron vericisi olarak kullanarak H2O>'yi suya
indirgemektedir (De Gara vd. 2003). Bitkiler sahip olduklar1 bu yiiksek
antioksidan seviye sayesinde, oksidatif hasara daha fazla direng

gosterebilmektedirler (Spychalla ve Desborough, 1990).

Bu caligmada karakafes otu bitkisine uygulanan kuraklik stresi
sonrasinda, bitkinin yaprak rengi, parlaklig1 ve klorofil miktarindaki
degisimler yani sira, stresin neden oldugu oksidatif hasarin seviyesini
tespit etmek i¢in katalaz ve askorbat tiirevi enzim degerleri
arastirllmistir. Bu calismayla karakafes otu bitkisinin verim ve kalite
degerleri agisindan, uygulanacak en uygun sulama miktarinin tespit

edilmesi amaclanmustir.
2. MATERYAL ve YONTEM

Deneme tesadiif parselleri deneme desenine gore 3 tekerrtirlii olarak
yurltiilmistir. Denemede karakafes otu yumrular kullanilmistir.
Yumrular saksilara dikilmis ve bitkiler 10 cm boyuna ulastiktan sonra

bitkilere % 100 su miktar1 (1. uygulama), % 70 su miktari (2. uygulama)
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ve % 50 su miktar1 (3. uygulama) olmak tizere ii¢ farkli dozda, 45 giin
boyunca kuraklik stresi uygulanmistir. Stres uygulanmaya basladiktan
sonra her hafta klorofil miktarlar1, bitki yaprak rengi ve parlaklik
degerleri Olgiilmiistiir. Calisma sonucunda bitkilerden alinan yaprak
ornekleri kullanilarak katalaz (CAT) ve askorbat peroksidaz (APX)

enzim aktiviteleri tespit edilmistir.
2.1. Klorofil ve Lab Degeri Ol¢iimleri

Bitkinin klorofil miktar1 yapraklarda, klorofil metre (SPAD 502)
kullanilarak belirlenmistir. Ol¢iimler ii¢ tekrarlamali olarak yapilmis ve
elde edilen verilerin ortalama degerleri alinmigstir. Daha sonra bitkinin
yaprak renkleri bir kroma metre (Minolta CR-200) kullanilarak CIE L,
a, b olarak oOlciilmistiir (Zhu vd. 2012; Caglayan vd. 2020). Kroma
metre sisteminde renk L, a, b degerleri ile ifade edilmekte olup, L degeri
parlakligi, a degeri yapraktaki kirmizi ve yesil degerleri gosterirken, b
degeri ise sar1 ve mavi renkleri belirtmektedir. Her {i¢ deger de ifadeler
0-100 arasinda degiskenlik gostermektedir. Eger L degeri 0 ise; siyah
rengi, 100 ise beyaz rengi ifade etmektedir. Pozitif a, negatif a, pozitif
b ve negatif b degerleri sirasiyla kirmizi, yesil, sar1 ve maviyi
gostermektedir. Sifir kesim noktasinda ise (a=0 and b=0) degerler
renksiz ve ya gri olur (Sekil 1, Sekil 2, Sekil 3). Sifir kesim noktasinda
renksiz veya gri olan Chroma (C*) ve ton agist (h*) degerleri asagidaki
denklem 1 ve 2 kullanilarak hesaplanmaktadir (McGuire, 1992; Uren,
1999).

C'=(@")*+ (b")? (1)

h° =tan™ (b'/a")] ()
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Sekil 1. a* ve b* degerlerinin karsilik geldigi renk
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Sekil 2. Kroma diyagram diyagrami
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Sekil 3. Parlaklik kroma diyagram

2.2. Katalaz ve Askorbat Peroksidaz Enzim Aktivitesinin

Belirlenmesi

Enzim aktivitelerinin belirlenmesi i¢in 0,3 gr yaprak 6rnegi havan
icerisine alinip iizerine sivi azot eklenerek toz haline gelinceye kadar
ogitiilmiistiir. Toz haline gelmis numune 50 mM potasyum fosfat
(KH2PO4) tamponu (pH=7) ile homojenize edilmistir. Homojenat daha
sonra 20 dk stiresince 15000xg’de santriflij edilmistir. Santrifiij islemi
sonrasinda elde edilen siipernantlar1 katalaz (CAT) ve askorbat

peroksidaz (APX) enzim aktivitesinin belirlenmesi i¢in kullanilmstir.

CAT enzim aktivitesinin hesaplanmasi, Cakmak ve Marschner (1992)’a
gore belirlenmistir. Katalaz enzim aktivitesi i¢in spektrofotometrik
absorbans deger 240 nm de Slgiim yapilmistir. APX enzim aktivitesi
icin, Cakmak (1994)’a gore belirlenmistir. Askorbat peroksidaz enzim

aktivitesi ise spektrofotometrede 290 nm de belirlenmistir.
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2.3. istatistik Analiz

Denemede elde edilen verilerin varyans analizi tesadiif parselleri
deneme desenine gore yapilmistir. Ortalamalar arasindaki farkliliklarin
istatistiki anlamda 6nemlilikleri LSD testine gére JMP paket programi

vasitasiyla ortaya konulmustur (Diizglines vd. 1987).
3. BULGULAR VE TARTISMA
3.1. Klorofil ve Lab Degerleri

Renk ifadesinin tanimini “cisimlerden yansiyan farkli dalga boyuna
(400-450 nm dalga boyuna sahip 151k mavi, 500-550 nm yesil ve 650-
750 nm kirmizi renk) sahip goriiniir 15181n insan goziinde olusan algis1”
seklinde yapabiliriz. Ancak bu algi kisiden kisiye degisebilir. Bu
sebepten dolayi, renk kavraminin daha nesnel bir sekilde ifadesi i¢in,
genellikle yansima ya da gecirgenlik 6zelligine gére cismin rengini
rakamsal olarak ifade edebilmeye yarayan renk ol¢lim sistemleri ortaya

konmustur (Uren, 1999; Keskin vd. 2017).

Yapilmis olan bu g¢alismanin sonucunda elde edilen verilere gore
kuraklik stresi sonrasinda karakafes otu bitkisinin yaprak parlakligi ve
klorofil miktarlarinda farklilik goriiliirken, yaprak renginde istatistiki
acidan bir farklilik olugsmamistir (Tablo 1). Yagcioglu (1996) nun
bildirdigi gibi bitkinin biiylimesi, verim ve kalitesi lizerine bitkinin
genetik yapist etkili oldugu kadar 151k, besin elementleri, su miktar1 ve
sicaklik gibi ¢evre faktorleri de etkili olmaktadir. En yiiksek klorofil
miktar1 2. uygulamada (%70 su) tespit edilmistir.
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Tablo 1: Klorofil Miktari, Chroma, Hue, Katalaz (CAT) ve Askorbat Peroksidaz
(APX) Enzim Aktivitesi Ol¢iim Degerleri

Kuraklik Stresi L Chroma Hue K CAT APX
Uygulamalari ©) (nmol/m?) EU/g yaprak
%100 sulama 414a 21.7a 113.7 153¢ 753 ¢ 260
%70 sulama 357b 17.4b 1154 227 a 1322a S5.1a
%50 sulama 434a 22.8a 116.4 19.0b 84.6b 44a
F *% *% ns *% *% *

LSD 2.145 2.119 --- 1.482 1.661 1.154
CV (%) 3.53 6.69 1.92 3.56 0.87 10.17

L: Yapragin parlakligini ifade eder, Hue angle: a ve b degerlerinin kesistigi noktadan
X ekseninin yaptig1 ag1 hesaplanir, Chroma: Chroma degeri yapragin canliligini ifade
etmektedir, K: Yapraktaki klorofil miktarini ifade eder. ns: dnemli degil, **: p<0.01

Kirmak ve Demirtags (2002)’in bildirdigine gore, yapraktaki su
miktarindaki  azalma, zamanla yapragin klorofil sentezini
yavaslatmaktadir. Ancak bu durum bitkiye uygulanan stres miktari
kadar, maruz kaldigi siireye gore de degismektedir. Chroma degeri ise,
yapragin canlilifini ya da donuklugunu ifade etmekte olup, yaprak
parlakligini gosteren L degeri ile iliskilidir. Kroma degerinin diismesi
renk canliliginin donuklastigini ifade etmektedir. Elde edilen verilere
gore chroma ve L degerleri 1. ve 3. uygulamalarda en yiiksek degerde

tespit edilmistir.

Daniell (1982) seftali bitkisiyle yapilan ¢aligmada elde ettigi verilere
gore, yaprak su potansiyeli ve toprak nem igerigi arasinda 6nemli bir
iligkinin oldugunu ortaya koymustur. Bitkilerin stres karsisinda
gosterdikleri tepkilerin belirlenmesi, biyocografik a¢idan tiirlerin
yayilis alanlarim1 anlamamiza, kiltiir bitkilerinin  verimliliginin

artirtlmasi gibi durumlara katki saglar (Korkmaz ve Durmaz, 2017).
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3.2. Katalaz ve Askorbat Peroksidaz Enzim Aktivitesi Degerleri

Elde edilen verilere gore, kuraklik stresi uygulamasi sonucunda CAT
enzim aktivite degeri kontrol grubuna (%100 sulama) gore artig
gostermistir. En yiiksek CAT enzim aktivitesi 132.2 EU/g yaprak ile
%70 kuraklik uygulamasinda tespit edilmis olup, bunu 84.6 EU/g
yaprak ile %50 kuraklik stresi uygulamasi takip etmistir. CAT enzim
aktivitesi istatistiki olarak onemli bulunmustur. APX enzim aktivitesi
sonuglart CAT enzim aktivitesi ile benzerlik gostermistir. Calismada en
yliksek APX enzim aktivitesi 5.1 EU/g yaprak ile %70 kuraklik stresi
uygulamasinda tespit edilmistir. APX enzim aktivitesi en diisiik ise 2.6
EU/g yaprak ile kontrol grubunda (%100 sulama) belirlenmistir.
Kuraklik stresi sonucunda, bitkilerin antioksidan enzimlerinde
meydana gelen artis birgok ¢alismada bildirilmistir. Kutlu vd. (2017),
kuraklik stresi altinda yetistirilen bugday ¢esitlerinde, CAT enzim
aktivitesinin arttigini bildirmislerdir. Yine ayni sekilde Kaya ve Inan
(2018), kuraklik ve tuz stresi uygulanan tiitiin (Nicotiana tabacum L. )
bitkilerinde APX enzim aktivitesinin arttigim1 belirlemislerdir.
Kiligaslan vd. (2020) kuraklik stresinin fasulye bitkisinin gelisimi, baz1
fizyolojik ve biyokimyasal ozellikler ilizerine etkisi arastirmisladir.
Calismada 3 farkli kuraklik stresi dozunu (%100, tarla kapasitesinin
%80 ve %60) kullanmiglardir. Calisma sonucunda CAT enzim
aktivitesinin %100 sulamaya gore %80 sulama seviyesinde arttig1, %60

seviyesinde ise azaldigi tespit etmislerdir.
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Katalaz ve askorbat peroksidaz enzim aktiviteleri, kuraklik stresi
uygulamalarinin tamaminda kontrol gruplarina gore artis gostermistir.
Bu ¢alismadan elde edilen sonuglar karakafes otu bitkisinin kuraklik

stresine karsi toleransin belirlenmesinde faydali olacaktir.
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