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Abstract
Brake pads are the most important component of an automobile braking system. In recent studies, brake pads have been
produced by varying the constituents of existing compositions and by making new formulations with other friction materials.
This study evaluated two sets of asbestos-free automotive brake pads produced from boron oxide (6%) and hazelnut shell
(7%) dusts and seventeen other components. All ingredients were mixed and pressed to manufacture the sample eco-friendly
brake pads in the same shape as commercial Clio pads. Hardness, porosity, compressibility, shear and wear tests were carried
out on the samples, and the test results were compared with those of the commercial pad.
Keywords Brake pads · Boron oxide · Hazelnut shell dust · Compressibility test · Shear testing

1 Introduction
The basic function of a brake pad is to slow down the car
speed by transforming the kinetic energy into heat through
friction activity at the interface between the brake pad and
the rotor disk [1]. Brake pads usually consist of three components: (1) back plate and (2) friction materials bound by
(3) adhesives [2]. Composite friction materials are composed
of four classes of ingredients: (1) a binder (a thermosetting
resin, mostly phenolic), (2) fibers, (3) fillers and (4) friction
modifiers [3]. Many experimental studies on the different
compositions of brake linings have been carried out with the
goal of providing stable friction, sufficient wear resistance,
and acceptable environmental conditions [4]. Selection of the
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constituents for a new formulation is often based on experience or a trial-and-error method [5]. The influence of these
ingredients on performance properties is quite complex [6];
therefore, the literature reports a number of formulations for
the pads (metallic, semi-metallic, organic, ceramic-based,
etc.). Recently, the environmentally hazardous characteristics of some components have been positively confirmed [7].
In order to provide the properties required by the brakes,
most of the braking materials used are a combination of
many materials [8], with more than 2000 different materials and variants now used as commercial brake components
[9]. The basic materials of the brake pads include a reinforcement, abrasives, friction modifiers, fillers and binding
materials [10]. The variation of the coefficient of friction
depends on these materials. According to the United States
Clean Air and Water Association, the use of amosite and crocidolite asbestos was banned in European countries in 1985
[10]. Significant changes have been made in the materials
of brake pads over the last 20 years out of concern for the
harmful effects on health. Therefore, a great effort is being
made to develop high-performance asbestos-free brake pads
[11]. Alternatively, agricultural and natural by-products have
begun to be regarded as new and inexpensive materials for
the development of brake pads [12]. To this end, the nature of
the vehicle to be used, the nature of the materials to be used,
cost, health and environmental impact are all taken into consideration according to the type of pads and the composition

123

ORIGINAL ARTICLE

J. Chem. Metrol. 12:1 (2018) 26-33

Determination of taxanes by validated LC-MS/MS method in
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Abstract: In this study, mass fractions of paclitaxel, cephalomannine, 10-DAB III and baccatin III in hazelnut
were measured with new and validated LC-MS/MS method. Green outer nut husk and nutshell of Turkish hazelnut
(Corylus colurna L.) were collected from Düzce, Trabzon, Adapazarı and Samsun at several altitudes during
August and September in 2014. The target analytes were prepared using solid-liquid extraction and analysed by
LC-MS/MS. High amount of baccatin III, used for synthesizing semi-synthetic paclitaxel, was found in the
nutshells collected at 250-500 m altitude in Cumayeri district of Duzce. In the husk samples from Vakfıkebir
district of Trabzon, the highest amount of baccatin III was obtained. The mass fractions of baccatin III in nutshell
and husks were between 164.38-1020.85 μgkg-1 and 166.12-923.64 μgkg-1, respectively.
Keywords: Taxanes; baccatin III; hazelnut; LC-MS/MS; method validation. © 2018 ACG Publications. All
rights reserved.

1. Introduction
Taxol, an anticancer drug having high importance, is used for treatment of ovarian, breast, lung
and skin cancers. It can be administered directly or together with some chemotherapeutic agents [1].
Although total synthesis of taxol has now been realized by different groups [2-5], their approaches are
expensive. Therefore, currently, various studies have been concentrated on determination of taxol in
different sources. For instance, in one of the studies, a high proportion (0.1%) of 10-deacetylbaccatin
III (10-DAB III) was obtained from renewable foliage of the yew (Taxus baccata L.) without damaging
the tree. Also, in Turkey, paclitaxel (Taxol A) from Taxus baccata L. trees was used in treatment of
ovarian and breast cancers. On the other hand, disappointingly, because of its complex structure, low
amount of taxol exists in trees. Therefore, alternative sources for supplying the drug should be
investigated [6].
Semi synthesis of taxol is the other way of obtaining taxol, which involves derivation of taxol
via biotransformation of baccatin III and 10-DAB III in Taxus baccata leaves [7,8]. These compounds
were then used in the preparation of medicaments [9].
*
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In this study, both kraft pulp and NaBH4-modified kraft pulp produced from the red gum tree (Eucalyptus
camaldulensis) were used to generate nanofibrillated cellulose (CNF) and microfibrillated cellulose (CMF). These were
then characterized by HPLC, FTIR, DSC and 13C-NMR. Morphological and viscoelastic properties were investigated
via SEM and rheometry, respectively. The storage moduli of the biofilms produced from the CNFs were investigated
by dynamic mechanical thermal analysis (DMTA). Some minor shifts were observed in the 13C-NMR for the CMF and
CNF obtained from NaBH4-modified kraft pulp. The CMF and CNF obtained from kraft pulp revealed higher thermal
stability due to higher crystallinity. Higher dynamic mechanical properties were seen in the CNF film obtained from
kraft pulp and the results were useful in ascertaining its potential application value.
Keywords: biofilm, enzyme, CMF, CNF, NaBH4

INTRODUCTION
The growing interest in environmentally
friendly materials has extended to industrial
research. Cellulose is one of the lignocellulosic
materials and consists of a hierarchical fibrillar
structure that forms elemental molecular chains,
which are further organized into the larger
constituents of microfibrils and macrofibrils. As
for the molecular structure, it is composed of
anhydroglucose units linked at the first and fourth
carbon atoms by β-glycosidic bonds. Cellulose
has been promoted as a natural polymer owing to
its renewable and biodegradable properties and its
mechanical robustness.1 Microfibrillated cellulose
(CMF),
nanofibrillated
cellulose
(CNF),
nanocrystalline cellulose (CNC) and bacterial
cellulose (BC) are outstanding regenerated
cellulose materials.
Microfibrillated cellulose, with fibrils of 150 nm in diameter and several µm long,

pioneered by Sandberg et al.2 in the late 1970s
and early 1980s, was produced through the wood
pulp fiber homogenization process of Turbak et
al.3 Although this type of cellulose was regarded
as CNF by Garrasco4 due to the composition of
the nanofibrils, fibrillar fines, fiber fragments
and fibers, it was not considered as CNF by
Kumar et al.5 Therefore, the terms CMF and CNF
have been used differently in the literature in
reference to these materials.
Nanocrystalline cellulose (width of 5-70 nm,
length of 100 nm-several µm)is generated by
using a treatment with strong acids to remove
amorphous sections.6
However,
cellulose
nanofibers are more effective than cellulose
nanocrystals in increasing the viscoelasticity of
hydrogels due to the entanglement provided by
the nanofibers.7 The aforementioned properties of
CMF have led to a wide range of applications,

Cellulose Chem. Technol., 52 (3-4), 223-237 (2018)

Bioelectromagnetics 39:547^555 (2018)

Effect of Magnetic Field on InVitro Seedling
Growth and Shoot Regeneration from
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The stimulatory effects on germination of seeds and growth of plants of static magnetic field (MF)
pre-treatments depending on MF intensity, exposure time periods, signal form, flux density, and
source frequencies on plants are reported. Seed germination frequency is low due to dormancy in
Lathyrus chrysanthus Boiss. from Fabaceae family, consisting of 187 taxa. Tissue culture protocol
for this plant has already been optimized. This plant is also used as a model for developing
alternative methods to overcome dormancy. This study was conducted to determine the effects of
MF on in vitro seed germination, seedling growth, and shoot regeneration capacity of cotyledon
node explants in Lathyrus chrysanthus Boiss. to obtain healthy seedlings in large quantities. The
seeds of an ecotype (Diyarbakir) were subjected to 125 mT MF strength for different exposure time
periods (0-untreated, 24, 48, and 72 h). Sterilized seeds were germinated on growth basal medium
in Magenta vessels. Seed germination and seedling growth percentages were recorded after 7 and
14 days of culture initiation, whereas seedling and root lengths were noted 28 days after culture
initiation. At the end of the culture, shoot regeneration percentage, shoot number per explant,
highest shoot height per explant, and total shoot number per petri dish were recorded. According to
the results, it could be concluded that MF treatment could clearly be used to improve germination
by breaking dormancy not only in Lathyrus chrysanthus Boiss. but also other plant species.
Bioelectromagnetics. 39:547–555, 2018. © 2018 Wiley Periodicals, Inc.
Keywords: Lathyrus chrysanthus Boiss; magnetic field; germination; seedling growth; shoot
regeneration

INTRODUCTION
Physical treatments influence physiological and
biochemical processes in seeds, thereby contributing
to greater vegetative growth and improved crop yield
and quality. Magnetic field (MF) pre-treatment is one
of the physical treatments that have been reported to
enhance the performance of various crops [El-Gizawy
et al., 2016]. MF pre-treatments are being used in
agriculture, as a new environmentally friendly technique, to improve the germination of seeds and
increase crops’ yield [Martinez et al., 2009]. This has
brought a new interest in MF’s role in regulating plant
growth and development when seeds or explants are
exposed to MF. However, the role of MFs and their
influence on functioning of biological organisms are
still insufficiently understood, and are actively studied
[Belyavskaya, 2004].
The genus Lathyrus, which is in the Fabaceae
(Leguminosae) family, is comprised of more than 200
 2018 Wiley Periodicals, Inc.

taxa worldwide [Allkin et al., 1986]. The eastern
Mediterranean region is the main center of diversity
for the genus, which is less diversified in North and
South America [B€assler, 1980; Kupicha, 1983; Kahraman et al., 2012]. In Turkey, 66 species and 76 taxa of
Lathyrus have been identified [Davis, 1970; Davis,
€
1988; G€unes and Ozhatay,
2000]. Some Lathyrus taxa
are economic and agricultural plants [Davis, 1988];
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Tıp Fakültesi Öğrencilerinin Geleneksel ve Tamamlayıcı Tıp ile
İlgili Bilgi Durumlarının ve Davranışlarının Değerlendirilmesi
ÖZET
Amaç: Günümüzde, toplumdaki birçok birey gerek tedavi, gerek koruyucu amaçlı, gerekse
kültürel olarak geleneksel ve tamamlayıcı tıp (GETAT) yöntemlerine gittikçe artan oranlarda
başvurmaktadır. İnsan sağlığının korunmasında birincil derecede sorumlu olan hekimlerin modern
tıp kadar geleneksel ve tamamlayıcı tıbbın da esas uygulayıcıları olması gereklidir. Bu nedenle
GETAT’ın tıp eğitimi müfredatında sağlıklı bir şekilde planlanmasına katkıda bulunmak için; bu
çalışmamızda tıp fakültesi öğrencilerinin GETAT uygulamaları hakkındaki bilgi, tutum ve
davranışlarını değerlendirmeyi amaçladık.
Gereç ve Yöntem: Tanımlayıcı nitelikte olan bu çalışma Nisan 2018- Haziran 2018 tarihleri
arasında Düzce Üniversitesi Tıp Fakültesinde okuyan dönem I, II, III, IV, V ve VI öğrencileriyle
yapılmıştır. Çalışmaya katılmak istemeyen ve ulaşılamayan öğrenciler hariç gönüllü olan
toplamda 276 öğrenciye (183 kadın, 93 erkek) tarafımızca hazırlanan 22 soruluk anket internet
yoluyla uygulanmıştır.
Bulgular: Çalışmamıza katılan tıp fakültesi öğrencilerinin arasında en sık bilinen GETAT
yöntemleri; akupunktur (%77,5), kupa uygulaması (%75,3), fitoterapi (%67,3) iken en sık
kullandıkları yöntemler; fitoterapi (%33,3) ve kupa uygulamasıydı (%11,5). GETAT hakkındaki
bilgiye nereden ulaştıkları sorgulandığında sadece %31,8’inin (n:85) tıp fakültesi eğitiminden
ulaştığı saptandı ve %94,2’si (n:242) GETAT uygulamaları hakkında tıp fakültesinde yeterli
eğitim verilmediğini düşünmekteydi. Katılımcıların % 82,6’si (n:218) GETAT uygulamalarının
modern tıbbın içine entegre olması ve hekimlerce uygulanmasının gerekli olduğu kanısındaydı.
Sonuç: Çalışmamızda tıp fakültesi öğrencilerinin GETAT uygulamaları ile ilgili bilgi
düzeylerinin yeterli olmadığı ve bu bilgileri çoğunlukla tıp fakültesinden öğrenmedikleri ancak
tıp eğitiminde de yer verilmesini ve modern tıp ile entegre olarak kullanılmasını istedikleri
saptanmıştır. Tıp fakültesi müfredatında yapılacak düzenlemeler ve tıp fakültesi öğrencilerini de
kapsayacak şekilde topluma yönelik yapılacak olan GETAT eğitimleri bu konudaki boşluğu
dolduracaktır.
Anahtar Kelimeler: Geleneksel Tıp, Tamamlayıcı Tıp, Tıp Eğitimi

Evaluation of Knowledge of Traditional and Complementary
Medicine of Medical School Students
ABSTRACT
Objective: Nowadays, many individuals in the community apply complementary and alternative
medicine (CAM) for treatment purposes, protective purposes as well as culturally traditional
purposes. It is necessary that the physicians who are primarily responsible for the prevention of
human health, should be substantially practitioners of traditional and complementary medicine as
well as modern medicine. We aimed to evaluate the knowledge, attitudes and behaviors of
medical faculty students about CAM practices in this study. Therefore study is planned to
contribute to the organising of CAM in the curriculum of medical education.
Methods: This descriptive study was carried out between April 2018 and June 2018. Students of
Term I, II, III, IV, V and VI of Düzce University Faculty of Medicine were included to the
study. A questionnaire with 22 questions was administered to 276 volunteer students (183 female,
93 male) except unreacheable and non-volunteer students by internet.
Results: The most commonly known CAM methods among the medical faculty students;
acupuncture (77.5%), cup application (75.3%), phytotherapy (67.3%); the most commonly used
methods are phytotherapy (33,3%) and cup method (11,5%). When questioned about the
information source of CAM; 31.8% (n: 85) had learned information regarding CAM at the
medical school education. And 94.2% (n = 242) of students thought that there was not enough
education regarding practice of CAM at the medical faculties. 82.6% of the participants (n: 218)
believed that CAM practice should be integrated into modern medicine and performed by
physicians.
Conclusion: In our study, medical faculty students' knowledge levels about CAM practices were
not sufficient and they mostly had not been learned at the medical faculty. But it was determined
that the students want this information to be included in medical education and to be used as
integrated with modern medicine. Gap about this subjects will be filled with arrangements which
will be made in the medical faculty curriculum and CAM trainings for both community and
medical students.
Keywords: Traditional Medicine, Complementary Medicine, Medical Education

Konuralp Tıp Dergisi 2018;10(3): 276-281
276

Industrial Crops & Products 112 (2018) 320–326

Contents lists available at ScienceDirect

Industrial Crops & Products
journal homepage: www.elsevier.com/locate/indcrop

Formic acid reinforced autohydrolysis of wheat straw for high yield
production of monosugars and minimal lignin precipitation
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Wheat straw was pretreated at 150 °C for 100 min at a liquor-to-straw ratio of 6 L/kg (oven dry basis) straw using
aqueous formic acid (FA) concentrations ranging from 0 to 15 g/L. The results showed excellent sugar and lignin
mass balances for pretreatment, and precipitated lignin in the hydrolysate obtained at 15 g/L of FA decreased to
0.31 g/100 g straw compared to autohydrolysis (no FA) of 0.94 g/100 g straw. The average molecular weight of
precipitated lignin decreased from 1970 g/mole for autohydrolysis to 710 g/mole at 15 g/L of FA. The monomeric sugar yield during pretreatment improved from 3.83 g/100 g for autohydrolysis to 23.5 g/100 g at 15 g/L
FA.

1. Introduction
Wheat straw is an abundantly available agricultural residue in the
world at 355 million tons (Sarkar et al., 2012). Presently much of the
wheat straw is burnt or left in the ﬁeld after harvesting. Burning straw
has traditionally been done and creates large amounts of air pollutants
(Li et al., 2008) and causes health problems. Similar to other biomass,
wheat straw consists of cellulose (33–40% w/w), hemicelluloses
(20–25% w/w) and lignin (15–20% w/w) and a small amount of extractives and mostly silica-containing ash (Prasad et al., 2007). The
variation in composition depends on the wheat species, soil, climate
conditions, etc. (Utne and Hegbom, 1992). With a signiﬁcant carbohydrate content of about 70% w/w, wheat straw is a potential cheap
and abundant feedstock for production of fermentable sugars. However,
a cost-eﬃcient pretreatment technology and low enzymatic charge is
required for competitive sugar production (≤ $0.30/kg) at industrial
scale.
Autohydrolysis would be a cost-eﬀective process because only
water/steam is needed. Unfortunately, the formation of “sticky lignin”
precipitates in the hydrolysate leads to severe plugging in the hydrolysis reactor and downstream equipment in a continuous process
(Gutsch et al., 2012). This is at least part of the reason why the hydrolysate in the industrial prehydrolysis-Kraft process is combined with
kraft spent liquor rather than used for the production of sugars and
chemicals. The explanation for the formation of precipitated lignin in
the hydrolysate is condensation of lignin fragments dissolved by acid
hydrolysis. The structure and quantity of precipitated lignin in

⁎

autohydrolysate were studied by Leschinsky et al. (2009). These studies
showed that exposure of hardwood prehydrolysate to 170 °C led to
formation of highly condensed precipitates. In recent work (Yasukawa
et al., 2014; van Heiningen et al., 2017) it was found that the presence
of formic acid at relatively low concentrations (5–20 g/L) during hot
water (160 °C) treatment of mixed hardwood chips signiﬁcantly reduced the amount of lignin precipitates in the pre-hydrolysate. In addition, the formic acid reinforced hydrolysate contained much more
monomeric hemicellulose sugars than that without formic acid supplementation. The explanation for the reduced lignin condensation/
precipitation is that formyl cations generated by protonation of formic
acid react with dissolved lignin by aromatic substitution. The resulting
electron withdrawing formyl group on the aromatic ring reduces its
reactivity towards further condensation. Thus the net result is a decrease in the amount and average molecular weight of the precipitated
lignin particles formed during prehydrolysis. In the present study, we
quantiﬁed the eﬀect of low formic acid concentrations during pretreatment of wheat straw on hemicellulose dissolution and lignin precipitate formation. In addition to FA 1 g/L sulfuric acid (SA) was added
to determine the eﬀect of higher acidity on formic acid reinforced autohydrolysis.
2. Materials and methods
2.1. Materials
Wheat straw samples locally obtained in the State of Maine, US,

Corresponding author at: Forest Product Engineering, Faculty of Forestry, Duzce University, 81620, Duzce, Turkey.
E-mail address: omerozyurek@duzce.edu.tr (Ö. Özyürek).

https://doi.org/10.1016/j.indcrop.2017.12.026
Received 10 August 2017; Received in revised form 29 November 2017; Accepted 10 December 2017
Available online 18 December 2017
0926-6690/ © 2017 Published by Elsevier B.V.

KSÜ Tarim ve Doğa Derg 21(1):26-31, 2018
KSU J. Agric Nat 21(1):26-31, 2018

Güneydoğu Anadolu Bölgesinde Yetişen Yeşil Acı Biberlerdeki Kapsaisinin DNA
Koruyuculuğu Üzerine Etkisi


Sibel BAYIL OĞUZKAN1

, Merve CAN2

, Halil

İbrahim KILIÇ1 , Halil İbrahim UĞRAŞ3

,

Mehmet ÖZASLAN1
1Gaziantep

Üniversitesi, Fen-Edebiyat Fakültesi, Biyoloji Bölümü, Gaziantep
Üniversitesi, Fen Edebiyat Fakültesi, Kimya Bölümü, Düzce
3Gaziantep Üniversitesi, Fen-Edebiyat Fakültesi, Kimya Bölümü, Gaziantep
: bayil@gantep.edu.tr
2Düzce

ÖZET
Güneydoğu Anadolu bölgesinde yaygın olarak yetiştirilen Capsicum
annuum L. türü yeşil biber özellikle hem üretilmekte hem de yoğun bir
şekilde tüketilmektedir. Bu bitkinin doğal içeriği olan kapsaisin
biberlerdeki en önemli sekonder metobilitlerden biri olup
antikarsinojenik ve antimutajenik potansiyele sahip olduğu
bilinmektedir. Bu çalışmada Gaziantep bölgesinde tüketilmekte olan
acı yeşil biberlerden saflaştırdığımız kapsainin antiradikalik,
antioksidan durumları ve DNA koruyucu aktivitesi üzerine etkileri
incelenmiştir. Bu amaçla, toplanıp, gölgede kurutulup öğütülen yeşil
acı biber numunelerinden düşük polariteli diklormetan çözücüsünün
yanı sıra metanol gibi yüksek polariteli çözücüler ekstraksiyon için
kullanılmı olup 72 saat’lik bir yöntem ile saf kapsaisin ekstraktı elde
edilmiştir. Saflaştırılan kapsaisinden antioksidan aktivitesi tespiti için
Rel Assay Diagnostics kitleri (TAS, TOS) ve antiradikalik aktivite
tespiti için de DPPH yöntemi kullanılmıştır. DNA koruyucu aktivite
için pBR322 plazmid DNA’sı ve UV-C yöntemi kullanılmıştır.
Kapsaisinin diklormetandaki ekstraktı hem antioksidan hem de
antiradikalik aktivite yönünden metanole göre daha iyi bulunmuştur.
Kapsaisinin oksidan değerlerinin ise standartlara göre oldukça düşük
olduğu gözlenmiştir. DNA koruyucu aktivite yönünden sonuçlar
incelendiğinde
kapsaisinin
diklormetan
ekstrakı
düşük
konsantrasyonlarda daha yüksek koruyucu ekti gösterirken
metanoldeki ekstraktı yüksek konstrasyonlarda daha iyi koruyucu etki
göstermiştir. Sonuç olarak bu çalışma ile yeşil biberlerdeki kapsaisinin
antioksidan, antiradikalik ve DNA koruyucu aktivitesinin olduğu
ortaya konulmuştur.
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The Effect of the Capsaicine of Green Pepper Grown in the Southeastern Anatolia Region on the DNA
Protection
ABSTRACT

Capsicum annuum L. species are well known as green peppers in
Southeastern Anatolia region where cultivated and consumed widely.
Capsaicine is a naturel compound which is one of the most important
secondary metabolities in peppers and is known to have
anticarcinogenic and antimutagenic potential. In this study, we
investigated the effects of capsaicin purified from green peppers grown
and consumed in Gaziantep region on antiradical, oxidant conditions
and DNA protective activity. For this purpose, a pure capsaicine extract
was obtained from the green pepper samples collected and shaded in
the shade and dried in using high polarity solvent as methanol and low
polarity solvent as dichloromethane for 72 hours. Total antioxidant
level (TAL), total oxidant level (TOL) and DPPH (1,1-diphenyl-2picrylhydryrazyl) method were used for the determination of
antioxidant activity of purified capsaicine with Rel Assay Diagnostics
kits. For DNA-protecting activity, pBR322 plasmid DNA and UV-C
method were used. The extract of capsaicin in dichloromethane was
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Abstract
Background and Objective: Hazelnut husk is known to contain taxanes, including paclitaxel. There are many methods for purifying
paclitaxel, which is sold under the commercial brand name Taxol and is used as a chemotherapy medication. In this study, the effect of
precipitation on the purity and yield of taxanes in the purification process of some taxane compounds from hazelnut husk was
investigated by using different solvents. Materials and Methods: Collected, dried and milled samples of hazelnut husk were treated with
methanol (1:15 g mLG1) at room temperature for 72 h in order to obtain extracts. The extraction process was repeated 20 times to achieve
the desired concentrated stock solution. Each 1 mL sample taken from this stock solution was treated with four different solvents with
various quantities of binary mixtures (1:5, 1:10 and 1:20) and then analyzed using HPLC (High-Performance Liquid Chromatography)
following filtration. Results: The HPLC was used to determine both purity and recovery yield in the stock solution before and after the
analysis. Baccatin III has the greatest purity among the paclitaxel derivatives as 10-Deacetylbaccatin III, baccatin III, cephalomannine and
paclitaxel, that were evaluated in the present study. Conclusion: Thus, the effects of precipitation from extracts containing taxane
compounds derived from the hazelnut husk were determined in the pre-chromatographic purification processes.
Key words: Taxan, paclitaxel, 10-Deacetylbaccatin, baccatin III, cephalomannine
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TEMPO-treated CNF Composites: Pulp and Matrix Effect
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Abstract: This study examined the effects of matrix (PVA and Si) on the properties of TEMPO-treated nanocomposites
preparing from different pulp sources (Kraft and NaBH4 treated Kraft). Chemical characterization and crystallization were
determined via FT-IR, thermal stability via TGA and morphological alterations via SEM. UTM and DTMA were used to
measure the Young’s and storage moduli. The real and imaginary parts of permittivity and electric modulus were evaluated
using an impedance analyzer. After interaction, prominent vibrations and alteration of crystallinity were seen. Storage and
Young’s moduli decreased after Si and PVA interaction. The Si-TOCN films showed higher permittivity properties and all of
the films followed a similar trend of significantly dropping ε' and ε'' values at high frequency. The PVA-TOCN films had
mechanical advantages at room temperature compared to the Si-TOCN films. However, the Si-TOCN films had better
thermomechanical properties at high temperatures. NaBH4 revealed favorable effects on mechanical properties of the films.
Keywords: TEMPO, Kraft-NaBH4, Nanofilm, PVA, Silica

microfibril length and width, which is disadvantageous as it
damages the structure of the microfibrils. Thus, acid treatment
is a less favorable option [10]. The TEMPO (2,2,6,6tetramethylpiperidine 1-oxyl)-mediated oxidation method is
a practical alternative due to the fact that it does not require
an undesirable harsh chemical environment and can be
homogeneously dispersed as almost completely individual
fibrils with widths of 3-4 nm and high aspect ratios (>50). In
addition, there are abundant sodium carboxylate groups on
the fibril surfaces of cellulose, enabling electrostatic
repulsion and/or osmotic behavior to work effectively
between the anionically charged TEMPO-treated nanofibrillated celluloses in water [11]. Thanks to these properties,
films can be produced which are highly transparent and
mechanically superior as well as having oxygen-barrier
properties [12]. A number of applications have been involved
with TOCN. Faradilla et al. obtained TOCN film by using
the inner and outer layers of banana pseudostem [13]. Lin et
al. produced TOCN-alginated sponges [14]. Silva et al.
studied an aerogel obtained from TOCN [15]. Karim et al.
examined TOCN as an adsorbent [16].
Polyvinyl alcohol (PVA) has been advanced as a matrix
material in film production along with nanocellulose due to
the fact that it exhibits higher hydrophyllic, transparency,
flexibility, and film-forming capabilities [17]. However,
studies examining TOCN and PVA interaction have been
limited. Khalil et al. investigated the incorporation of PVA
into TOCN/PPy composites to improve mechanical properties.
The TOCN/PPy composite films could not be bent and
became brittle at a bending angle above 110 o. In order to

Introduction
A number of new materials having various properties have
been fabricated in order to satisfy industry demand. Of these,
biopolymer-based materials have commanded attention as a
result of environmental concerns. Nanocelluloses in particular
hold promise owing to their renewable, biocompatible and
sustainable properties [1-3]. They are classified as nanofibrillated cellulose (NFC - having a fibril width of 10100 nm), nanocrystalline cellulose (NCC - having a fibril
width of 1-10 nm) and bacterial nanocellulose (BNC). Of
these cellulose types, NFC has higher mechanical properties
compared to crystalline and bacterial nanocellulose owing to
its longer fibrils, aspect ratio, homogeneous dispersion,
strong interfacial adhesion, load-bearing capacity and
flexibility [4]. Therefore, it has been used in the production
of composites [5]. NFC has superior mechanical properties
compared to synthetic fibers, with an E-glass fiber elastic
modulus value of 73 GPa. Dri et al. found the elastic
modulus of nanocellulose to be as high as 206 GPa, which is
similar to that of steel [6]. The greatest challenge encountered
in the production of nanocellulose is that of high energy
consumption. In order to lower the energy consumption,
different chemical methods have been applied including acid
hydrolysis, enzyme interaction [7] and TEMPO-oxidation
[8,9]. Of these methods, acid treatment not only requires a
highly acid content but can also depolymerize the cellulose
chains. Furthermore, it leads to a dramatic decrease in the
*Corresponding author: bayrampoyraz@duzce.edu.tr
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Trakya Ve Yığılca Bal Arılarının (Apis mellifera L., 1758) Morfometrik
Yöntemlerle Karşılaştırılması
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Bu çalışmada, Trakya ile Yığılca bal arısı popülasyonlarının morfolojik özellikler bakımından tanımlanması ve
karşılaştırılması amaçlanmıştır. Araştırma materyalini 19 farklı arılıktan 94 koloniden olmak üzere toplam 2641 işçi arı
oluşturmuştur. Bal arısı popülasyonlarının kanat morfolojisi, sağ kanatları üzerinde işaretlenen 19 noktanın Kartezyen
koordinatlarına göre geometrik morfometrik analiz yöntemi ile incelenmiştir. Elde edilen veriler SPSS.15 paket
programında Diskiriminant Fonksiyon Analizi (DFA) ve çok değişkenli varyans analizi (MANOVA) yapılarak sonuçlar
koloni ortalamaları ve bireysel veriler üzerinden değerlendirilmiştir. Tekirdağ, Kırklareli ve Yığılca bal arısı
popülasyonları sağ ön kanat üzerinde belirlenen 19 karaktere göre karşılaştırıldığında A4, B4 ve AREA6 karakterlerinin
popülasyonları ayırmada çok önemli (P<0,005) karakterler olduğu B3, G7, J10, K19, L13, Q21 ve CI karakterlerinin
gruplar arasındaki farklılıkları ortaya çıkarmakta önemlilik arz etmediği (P<0,1) sonucu ortaya çıkmıştır Gruplara ait
koloni ortalamaları verilerinin serpilme diyagramı incelendiğinde Yığılca, Kırklareli ve Tekirdağ bal arısı alttürü
gruplarına ait kolonilerin % 92,6’sı kendi orijinal grupları içinde doğru olarak sınıflandırılmıştır. Çalışmada
değerlendiren üç ilin arı popülasyonları birbirlerinden önemli düzeyde farklı bulunmuştur. Grup merkezleri birbirine
en uzak popülasyonlar ise Kırklareli ve Yığılca popülasyonlarıdır. Bu çalışmada Kırklareli bal arısı popülasyonun
ortalama CI (2.15) değeri A. m. carnica için belirlenen standardın çok altında (2.5-2.7) bulunmuştur. Bulunan bu değer
A. m. caucasica ırkına ilişkin CI (2.13) değeri ile birebir örtüşmektedir. Bu sonuç Türkiye arı biyo-çeşitliliğinin ticari ana
arı satışından önemli derecede etkilenmiş olabileceğini akla getirmektedir. Bu sonuçlar Türkiye’de doğal olarak
bulunan arı gen kaynaklarının korunması için acil önlem alınması gerektiği görüşünü desteklemektedir.
Anahtar kelimeler: Bal Arısı, Biyoçeşitlilik, Geometrik Morfometrik, Türkiye

Comparison of Honey Bees (Apis Mellifera L., 1758) of Trace And Yigilca Region
by Using Morphometric Methods
The aim of the present study was to investigate and compare the honey bee biodiversity of Thrace and Yığılca
provinces by applying geometric morphometric methods. Totally 2641 worker honeybees were collected from 95
colonies in 19 different apiaries. The wing shape morphology of honey bee population of Turkey was examined by
geometric morphometric analysis using the coordinates of 19 landmarks located at vein intersections of the right
wing. After obtaining the wings images, the vein junctions were detected automatically. Discriminant Function
Analysis (DFA) and Univariate analysis of Variance (ANOVA) were performed on the data obtained from the colony
averages by SPSS.15 package program. Tekirdağ, Kırklareli and Yığılca honey bee populations compared to the 19
landmark which determined on the right front wing, while the characters A4, B4 and AREA6 are very important to
distinguishing the populations, The characters B3, G7, J10, K19, L13, Q21 and CI are not important to revel the
differences between groups (P <0.005). Acoording to cross validation test of the colonies from Yığılca, Kırklareli and
Tekirdağ, honeybee colonies were correctly classified within their original groups at 92.6 %. In the present mean CI
value ( 2.15) of Kırklareli honey bee was found lower than CI value (2.5-2.7) of A. m. carnica honey bees’ CI value. This
value found in the present coincidence with the value CI (2.15) related to A. m. caucasica subspecies. According to
these results, honey bee biodiversity in Turkey might be affected significantly from commercial queen bee sales. it is
important to take necessary precautions about the protection of gene resources in order to protect bee genetic
resources naturally found in Turkey.
Keywords : honeybee, biodiversity, geometric morphometric, Turkey
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